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THE NEW JERSEY STATE ASYLUM FOR THE 
INSANE. 


Tue State of New Jersey has lately caused to be erected 
at Mc rristown, N. J., a large and splendid establishment for 
the treatment of insane patients, which as one of the most 
recent and finest institutions of the kind we have thought 
deserving of special notice and illustration. 

The Superintendent of the institution is Dr. H. A. But- 
tolph, LL.D., who is one of the most able, careful and ex- 
perienced of American physicians. The Board of Managers 
are, Francis 8. Lathrop, President; Beach Vanderpool, Sam- 
uel Lilly, M. D., Anthony Reckless, George A. Halsey, Wil- 
liam G. Lathrop, John 8. Read. 

We gather the following particulars from the admirable 
annual report of the Superintendent for the first year, bein 
from the opening of the institution, August 17, to close o 
year, October 31, 1876. 

The asylum was opened for the admission of patients on 
the 17th of August, 1876. From that date until the 31st of 
October, inclusive, the close of the fiscal and statistical year, 
there have been admitted three hundred and forty-six pa- 
tients, 159 being men and 183 women. 

When fully completed, 80.) patients can be accommodated. 


A GENERAL DESCRIPTION OF -,THE BUILDINGS, FIX- 
TURES, ETC. 
For principal dimensions see plan below. 
The - building is constructed of gneiss, quarried on the 
premises, of a light gray color, very hard, and resembling 


high, is well lighted, and is to be fitted up with stage and | The open courts within the squares command cheerful 
scenery for tableaus and minor theatrical representations on | views of scenery, are supplied with seats and shaded walks, 
one side, and with arrangements for showing magic lantern | and are properly considered as the most attractive of the in- 
views on the other. The spectators are ed with seats closed grounds. 
with reversible backs. The air chambers beneath the wings occupy the space be- 
The chapel is seventy-one by thirty-seven feet, and thirty- | tween the corridor walls at their base. In these are princi- 
six feet high, and is lighted by stained glass windows. The | pally placed the cast iron radiators for warming the build- 
arched wood ceiling is embellished with stencil work, and ing; and to them the air is supplied by two fans through 
the sides, front end (a plain surface) and rear end (an arched | passages under ground. One of these passages terminates at 
recess) are tastefully frese | the intersection of the first and second, and the other at that 
Both of these rooms ure exceedingly valuable for the pur- | of the third and fourth wings on either side, while the center 
poses for which they are intended, and are in frequent use. | building, front and rear, receives air from the same fans 
The principal kitchen is situated in the basement story of | through cross trunks leading to the main passage in that 
the rear center building, beneath the amusement room. It is | direction. 
eighteen by forty-seven feet in extént and twenty-two feet} The warm air is conveyed from the air chambers’ through 
high; the second story being thrown in at the rp with its | flues in the corridor walls, and escapes through registers 
tier of windows to insure an abundant supply of light and | placed near the floor in the corridors and rooms above, The 
air. eating surfaces consist of cast iron radiators, suspended 
The room is furnished with a large three-oven range, | from the iron beams above, and are inclosed by hoods of 
boiler and cake baker, and also in a recess at one end witb | sheet iron, with divisions by tin plates between those 
four large iron jacketted steam kettles, which may be used | “——- to the warming of different stories. 
for stewing meats, making soup, cooking vegetables, etc.| The heating surfaces are so large as to secure the desired 
These fixtures, together with two sets of large, copper coffee | object by using steam at low pressure. 
and tea boilers, an outfit of tea service, boxes for food, tin | he ventilation of the building is effected through flues in 
cans for —— coffee and tea, and a variety of cooking | the outer walls; opening from rooms near the floor, and pass- 
utensils, are all of the most approved ttern and best finish. | ing downward to horizontal foul-air trunks or passages, 
The same room is also supplied with eight cast iron steam | situated at the base of these walls. These trunks dischar, 
ovens made double throughout, except a small door with | the foul air into the upright brick shafts, around which t 
extra copper cover on the top in front. | flights of stairs are built, and which finally terminate as open 
These ovens are used for roasting joints of meat, poultry | chimneys, above the roof, the tops being covered with sheet 
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ee in solidity and texture. The walls are all laid on 
ep foundations of concrete formed of coarse gravel and 
cement, and the outer walls are laid in broken range-work 
above the ground level. 

Great — were taken in this part of the work to prevent 
any yielding of the walls. The structure is formed to so 
large an extent of incombustible material that it is practi- 
cally fire proof in nearly all its parts. This result is obtained 
by the use of stone and brick in the walls; of iron beams, 
filled between with brick arches; of slate roofing constructed 
almost entirely with ridges, hips, valleys, gutters and con- 
ductors of copper, and with cornices of stone, and by con- 
—— the stairs of slate 

Considering the great size of the building, the durable 
character of the material of which it is composed, and the 
careful workmanship on the walls and interior finish, it may 
be truly said that it has scarcely an equal, certainly no 
superior in these respects, in the-world. 

‘0 attain so | a excellence in results, the Commissioners 
and architect have carefully followed the progress of the 
— from the beginning of the enterprise to the present 
ime. 

The central edifice is trimmed with Pictou or Nova Scotia 
stone, and the wings with freestone from the Newark quar- 
ries, the whole presenting a very substantial and imposing 
appearance. 

_ The inner or lining walls, as well as the division and cor- 
ridor walls, are of brick throughout the entire building. The 
center building consists of a front and rear division, united 
by a connecting corridor, an arrangement intended to secure 
light and air at points from which both would be excluded 
in a continuous line or block of buildings 

The plan shows that the third story of the rear center is 

as an amusement room and chapel. The former of 
these, fifty-nine by forty-seven feet, and twenty-four feet 


(about twenty-five pounds each), and- may be employed for |iron caps to exclude the rain and snow and to prevent a 
broiling beef steaks or other meats. Meats are cooked in| back or downward action of the air arising from eddying 
these ovens in a highly satisfactory manner, with scarcely | winds. Finally, to secure and maintain a reliable and steady 
any waste, inasmuch as steam heat neither burns nor dries | upward motion of the foul air through these passages, two 
them unduly, leaving them very tender and juicy. The sur-| double cone coils of steam pipe are placed in each, one near 
face is also so well carbonized or browned as to leave noth-| the bottom and the other near the -. When these are 
ing to desire in this respect. Other steam fixtures have heated, — | produce a regular exhaust force for withdraw- 
been provided to cook certain vegetables, such as potatoes, | ing the foul air from the building, and are made to operate 
in a dry or baking heat. jin all of the rooms and at all points of the building where 

The rooms one on either side and near the kitchen have | Watmth and ventilation are required. As two of these heated 


Saww fei : : | shafts in each section or wing of the building are kept con- 
been Sar top. stantly in operation, day and night, there is little chance at 


point for the accumulation of bad air from stagnation. 


: ‘he arrangement of ventilating flues in the outer walls of 
This arrangement of cooking fixtures and partial separation | +}, building has the additional siventege of warming and 
of cooks serves to prevent the overcrowded condition of the | drying them in cold and wet weather, by the constant circu- 
main or meat kitchen, and simplifies and facilitates the prep- | tation through them of warm, dry air from the interior. As 
aration and distribution of food, a point of much impor-| the ypright shafts are made fire-proof, there is no danger 
tance in a large institution. that fire will be communicated from them to other parts of 
In addition to the foregoing, there is, in immediate prox- | the building, as may be the case in any form of ridge venti- 
imity to the main kitchen, a smaller one, fitted with a family | Jation. 
tange, to be used when required for the preparation of | The ventilation of closet-hoppers, of which there are about 
oe or prescribed diet for the sick, and still another, in| one hundred for day and fifty for night use, is effected by 
the first story of the front center building, used for the | the exhaust force of the stack, operating through the main 
officers and their families. sewers and the several waste pipes with which the closets are 
There are on both sides of the center building, and united | connected. 
to it by connecting corridors, four principal sections or| The apartments, passages, fixtures, etc., common to the 
wings of the building, with four stories, for the use of patients. | various wings and wards are as follows : Two flights of 
These wings are united by connecting returns of the same | stairs in each wing, constructed of slate, situated on the front 
height, and terminated, at either extremity of the building, | and rear near each end of the wings, as shown in the plan; a 
by wings at right angles with the fourth, arranged with | corridor twelve feet wide, in the center of which, on the 
rooms on one side of the corridor only, and two stories high. | front side, is a large recess or alcove; a sitting room or par- 
The latter form, with the four wings, hollow squares, and | lor; the various bedrooms for patients and attendants; a 
are used for the accommodation of the most excited and pee oy ge with china closets, dumb waiter and steam 
irregular patients of both sexes. table for keeping food warm; an exercise room or gallery; 
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feeble state of the bodily health, and great mental lassitude 
and imbecility, rather than to active derangement. 

It may be pertinent in this connection to state, also, 
that among the list of causes leading to the abuse of these 
feelings is the reading of the works of fiction, in some of 
which the attention and imagination of the young are so 
fixed and stimulated that they become an easy prey to habits 
alike destructive to physical and mental strength and to the 
loss of reason itself. 

EXCITING CAUSES OF INSANITY. 

Dr. A. Combe, an eminent author on this subject, remarks 
that ‘‘ Whatever disturbs the healthy action of the brain 
may become an exciting cause of insanity and of nervous 
disease. External violence, the application of intense cold, 
exposure to svlar heat, irritation in a distant organ of the 
body, severe and unremitting study, mental affections, grief, 
fear, anxiety, inordinate ambition, and, in short, any feeling 
or faculty of the mind, roused to an inordinate degree, are all 
occasional causes of insanity and of cerebral disease, be- 
cause all of them tend to disturb the healthy action of the 
brain. But it must be observed that the same causes some- 
times do not occasion any disorder in the Manifestations of | 
the mind, either of an acute kind with delirium, or ofa 
chronic nature with insanity. This difference of result de. | 
pends on the peculiar constitution to which the existing 
cause is applied. Ifa meomnyme | predisposition to insanity 
exists, then the consequence will most likely be an attack of 
mania; if there be no ep mm m and the patient be 
young and vigorous, and the cause sudden and violent, then 
acute disease and delirium will most probably follow; and, 
lastly, if the individual be arrived at maturity and otherwise 
in good health, and be favorably situated in respect to re- 
sources, the effect may simply be a paroxysm of mental dis- 
tress, which will subside before it goes to the length of 
disease. To all these instances, however, the tendency 
and action of the cause is to derange the health of the 
brain; and the manifestations of the mind never become 
morbid unless the health of the brain be previously over- 


In estimating the deleterious consequences likely to ensue 
to the brain and the healthy balance of the mental facultics 
from the application of most of these causes, reference 
should be had as much tothe peculiar physical and mental 
constitution of the individual as to the intrinsic nature of 
the cause itself or its usual mode of action. 

This brings us to the consideration of the second or func- 
tional class of causes inducing disease of the brain, and 
which are of the greatest importance both in a philosophical 
and practical point of view. The same intelligent author 
before quoted says, in speaking of this subject: ‘‘ To under- 
stand the manner in which the functional class of causes act, 
we must keep in mind the twofold function of the brain, 
and regard it not only as the seat of thought and feeling, but 
as the center of sensation and nervous energy. This is nec- 
essary, because a distinct set of causes is related to each of 
these divisions. As the center of sensation, the brain is con- 
stantly stimuiated and acted upon by whatever is passing 
in every part of the body. Ifa breath of wind strikes upon 
the face, it is the brain that feels it; or if a straw falls across 
the foot, it is again the brain that apprises us of the fact. 
In the healthy state, the intimations sent to the brain of the 
condition of other organs, as the stomach, the intestines, or 
the muscles, are scarcely attended with consciousness, be- 
cause if they were acutely felt, our attention would be 
entirely and needlessly taken up by them. But if from 
disease an altered action be set up in any part, that moment 
a disagreeable sensation is transmitted to the brain, compel- 
ling us to attend to it. Even a whitlow on the point of the 
finger is often so excruciatingly painful as to throw the 
brain into a state of excitement incompatible with sleep, 
thinking , or sound feeling, and sometimes into positive de- 


| thoughts or have them diverted to other and less — 
channels. If, perchance, he has already lost the mastery o' 
|his mind in this particular, resort should then be had to re- 
medial means, which may yet prevent an attack, by com- 
pelling rest, but, if unsuccessful, may moderate the inten- 
' sity of the forming stage and shorten its duration. Back of 
the consideration of mental and moral causes, however. 
| which may be in a given case, very important or extremely 
| trivial in their character and influence, it should be known 
|and admitted, in order to a right understanding of the sub- 
| ject and the expression of enlightened views in regard to in- 
sanity, that the brain is not only, in a general way, the 
organ of the mind, or the agent by or through which its 
faculties are manifested in this life, but that its regions and 
parts are related, through their functions, to classes and in- 
dividual faculties of the mind, and that all attempts, while 
denying or ignoring this cardinal fact or relation between 
the two, to profit greatly by pathological inquiries into the 


condition of the brain, will be largely disappointing, or even | 


futile and worthless, as it regards an improved or better 
adapted system of medical, mental and moral treatment of 
the disease.” 


TUBE WELLS FOR LARGE WATER SUPPLIES. 


Tue following paper was lately read before the Society of 
Engineers, London, by Mr. Robert Sutcliff. In the paper 
read at the previous meeting of the society the details of 
mechanical appliances for driving tube wells were fully de- 
scribed.* The subject for consideration in the present paper 
is the use of tube wells for large supplies of water, and the 
methods of dealing with various strata. In favorable soils, 
such as coarse grit, gravel, chalk, and some marls, a 3-in. 
tube well will yield from 1,500 to 2,000 gallons per hour. 
The engineer of Messrs. Allsopp’s brewery, London, stated 
that with a portable steam pump he filled a cask containing 
100 gallons in one minute from a 3-in. tube well, which is at 
the rate of 6,000 gallons per hour. Such a supply from 
that diameter of tube must, however, be considered as quite 
/exceptional. The water in this instance was drawn from 
gravel, and the well was 30 ft. deep. 


*Published in Scientific American Supplement, No. 107, page 1697. 
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lirium. In like manoor in inflammation of a large joint, the 
sensation transmitted to and perceived by the brain, will 
often over-stimulate the latter to such a degree as to induce 
violent delirium, which will immediately cease on removing | 
the remote irritation. The brain being thus powerfully 
acted upon in the more external and unimportant parts of 
the body, is naturally still more influenced by sources of 
irritation occurring in internal organs.” In speaking fur- 
ther of this subject, and ir explanation of the fact why dis- 
ease of the internal organs often exists for years without 
causing disturbance of the brain or mind, Dr. C. remarks, 
in substance, that the latter is more likely to occur when the 
nervous plexuses and tissue of internal organs are the parts 
more especially involved. 

The next, and by far the most influential class of func- 
tional causes of disease in the brain, are those that have 
reference to it as the agent or seat of thought and feeling. 
This class has usually been termed moral, in keeping wit 
the idea formerly entertained, but now quite obsolete, that 
they had reference to disease of the mind itself, which can 
never occur. The former term of functional causes has 
reference to diseased action of the brain as the organ of 
mind, and is therefore more truly expressive of the seat and 
nature of the malady. The natural or healthy functional 
action of a region or part of the system is that which its 
constitutional endowments of strength and activity cnable 
it to endure without fatigue, exhaustion, or other material 
injury. If carried beyond this point, it becomes a cause of 
disease, which, of course, is augmented in proportion as it 
transcends the limits of healthy endurance in a given sub- 
ject. Physiologically, this is easily underst During 
the state of healthy functional action of a part, its vessels 
and nerves become active to the extent required for the 

urpose, and which they are constituted to bear without 
njury. Suppose, however, as constantly happens to indi- 
viduals, that the part is exercised beyond its healthy limit, 
the consequence is that its nerves and blood vessels are over- 
wrought and a sense of fatigue and even pain is experienced. 
If the exertion is carried still further, the blo¢d vessels be- 
come distended and engorged, and the person is finally com- 
pelled, by the suffering of the part, to desist from further 
exertion. Gradually, under the influence of repose, all the 
distressing sensations disappear and the bealtby state returns. 
Again the exercise is resumed, increased and continued to a 
point still beyond the former error, but again the part is ap- 
parentiy restored by rest. Finally, however, after many 
repetitions of the offense, the capability of the organ for 
healthy reaction is lost, and settled irritation or disease of 
the brain and disorder of the mind is established. In this 
connection it should be fully understood that rest by slee 
is the recuperating agency by or through which an attac 
of derangement is prevented or delayed for considerable 
periods. Whenever, therefore, through the disturbing influ- 
ence of mental or moral causes the ability of the individual 
to take rest in this way is greatly impaired or lost, it should 
pe as a symptom of gravest importance. He 
, if possible, instantly restrain the current of his 
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| In laying down apparatus for lar; -——— instead of in- 
| creasing the diameter of the tubes beyond 3ins., it is found 
| preferable to sink a number of wells and couple them to- 
ether by horizontal mains placed some 2 ft. below the sur- 
| face to protect them from frost and changes of temperature, 
as shown at Fig. 1. The mains are usually cast iron flange 
pipes, with branch pieces placed at each tube well. As will 
be seen by Fig. 1, a bend is attached to each branch piece, 
and this bend is coupled on to the tube well by means of a 
flange which is screwed on to the tube well corresponding 
with the flange of the bend. Should increase of supply be 
| required at any time, more wells can always be added to the 
group by removing the blank flange and prolonging the 
mains to additional wells. The tube welis are placed about 
20 ft. apart, more or less, according to the nature of the 
| strata. Steam pumps are attached to the mains, so that one 
ump draws from ten to fifteen wells. It will be seen that 
io this system of coupled wells a very large area of ground 
is drawn from, very far exceeding that of any dug well in 
existence. 

In this way most of the leading breweries at Burton-on- 
Trent get the bulk of their water supply, the greater part of 
which is used for refrigerating purposes, as it is found that 

| water from tube wells is of very uniform temperature, gen- 
erally about 51° or 52’, and is unaffected by the hot- 
test weather. Messrs. Allsopp & Sons have thirty coupled 
3-in. tube wells, from which three pumping engines draw 
60,000 gallons per hour, or 600,000 per day. Messrs. Bass & 

| Co. have twenty-five coupled wells, from which they obtain 
| about 500,000 gallons daily. Thus in one town two brewe- 
ries are obtaining a daily supply sufficient for a town of 40,- 
| 000 inhabitants at twenty-five gallons per head per diem. 
| Other breweries in Burton have coupled wells in use for 
smaller supplies. 

The soil in all the above cases is sharp gravel or sand, and 
but few of the wells exceed 30 ft. in depth, as at about that 
depth the hard red marl, with bands of gypsum, is met, into 
which it is impossible to drive more than a fewinches. Al- 
though many of these wells are within a stone’s throw of 
the river Trent, the quality, level, and temperature of the 
water in every case differs from that of the river water. 
The first group of wells was sunk at Burton in the year 
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1868, and has been in satisfactory use ever since that time. 
The water-works constructed a few years back at Carmar- 
then in Wales derive their supply entirely from ten 2-in. 
tube wells. The Welskman newspaper of June 12th, 1874, 
referring to the town water-works, said :—‘‘ The inhabitants 
of Carmarthen ought to be thankful that they are not as 
other people—in the matter of water supply. While at 
Pembroke Dock water is being sold in the streets at a penny 
per gallon, and a bayoneted sentry is P 

maining spring to prevent the waste o 
Carmarthen—thanks to the tube wells—have an ample sup- 


ply, and of excellent quality. For some months the new | 


engine at the new water-works has been going day and 


night, and the supply, so far from being diminished, has in- | 


creased considerably in the past week or so. On Tuesday 
afternoon there was a trial test, in order to ascertain the 
uantity of water pumped into the reservoir in a given time, 
the two receiving buckets containing each 154!¢ gallons. 
The trial went on for half an hour, when it was found that 
the pumps had been throwing water at the rate of 9,000 gal- 
lons per hour, the engine at the time making from 56 to 60 
strokes per minute. ‘This trial was of the most gratifyin 
character, and must set at rest all doubt as to the success o 
the new water-works. 


when these tubes were first sunk at Carmarthen, a member 
of the corporation thought it so impossible that ten little 


tubes of only 2 ins. diameter could supply the whole town, same estate with equally satisfactory results, and these two | veloped in detail, and is finally a 


that he took a chair when the pumps were first started and 
announced his intention of not moving until the wells were 
pumped dry. After four hours the alderman gave in and 
expressed himself much puzzled as to where all the water 
came from. At the annual meeting of the Town Council 
held at the Guildhall, Carmarthen, in November, 1874, the 
mayor, before vacating his seat, reviewed the work of the 
past year, referring with particular satisfaction to the suc- 
cess of these water-works, which had only cost £2,200, and 
had yielded during the previous summer, which was a very 
dry one, 1,344,000 gallons per week, or about the quantity 
required to supply the whole town. The cost of pumpin 
had been £156, and the average cost would not exceed £1 
per annum. He contrasted those facts with the state of af- 
fairs at Tenby, where £12,000 had lately been borrowed for 
the water supply. The death rate of the town had recently 
decreased from 21 to 17. 

Coupled wells have been put down at various places in 
England; among others may be mentioned two 3-in. wells at 
the Solway Hematite Lron-works, in Cumberland, which en- 
abled the proprietors to effect an annual saving in water 
rate of between £300 and £400 per annum, and three 3-in. 
wells at Messrs. Charles Price & Co.’s Oil-works, near Bel- 
vedere in Kent, which provided them with an ample supply 
of clear water and enabled them to avoid the expense of 
carrying mains into the Thames and then filtering the water 
to remove the mechanical impurities. In this case the water 
obtained from the tube wells was brackish, but as it was 
only required for refrigerating purposes, the saltness was of 
no consequence. The Thames water would have been use- 
less in summer, owing to its high temperature. 

Before sinking a set of wells which it is intended to 
couple together, the ground is always tested by means of 
small 1}-in. tube wells, so that full information may be ob- 
tained regarding the strata at each spot and the exact depth 
that it is necessary to go. This saves the larger tubes from 
unnecessary wear and tear, and enables the engineer to have 
each well the proper length, thus avoiding the cutting and 
screwing of tubes on the ground. Each 3-in. well is pumped 
until the water comes from it perfectly clear previously. to 
making the connections with the mains. It is advisable to 
put a stop valve in the mains between the pumping engine 
and the wells, as if from any cause the pump should lose 
its water, it is apt tocloud the wells. The proper treatment 
of the various soils is most important in making successful 
tube wells. An inexperienced or unskillful man will, in 
many cases, fail to make a well, where one properly trained 
will obtain an ample supply. One of the most troublesome 
soils to deal with is sand. In some localities water is found 
in strata composed entirely of fine sand, in which the ordi- 
nary tube well with the usual sized perforations would 
soon become choked, and as fast as the sand is pumped out 
with the aid of the small cleaning-out tubes it will flow in 
at the perforations. The author heard of some Dutch sailors 
who drove a tube well on their coast and pumped up so 
much sand that the earth above caved in, and the stout 
Netherlanders all fell into the hole together. To overcome 
this difficulty a special perforated tube is employed, termed 
a sand tube. This isso constructed as to present a large 
surface of interstices forming a screen, which prevents all 
the coarse sand from entering the tube, admitting only the 
water and the finest particles, which are easily pumped up 
with the water. The pointed tube is perforated for a con- 
siderable distance at its lower end, so that the total area of 
the perforations may he, say, ten or more times the sectional 
area of the pipe. Within this tube, and extending along 
the perforated part, an inner tube, also extensively perfo- 
rai 
many convolutions, so as entirely to fill the outer tube. 
The horsehair so applied effectually stops back the sand, 
but it allows the water to filter into the inner tube, and 
from thence it passes into the main well tube and is drawn 
up by the pump. In the employment of this sand tube it is 
sometimes advantageous to make use of a vacuum chamber, 
and this is done by introducing a suction tube into the tube 
well, as shown at Fig. 2. It will be seen that the inner or 
suction tube is made witha top flange, which is shut in be- 
tween the top of the tube well and the pump, so that when 
the water in the well is lowered a partial vacuum is created 
in the annular space outside the suction pipe. 

This form of sand tube has been successfully used in 
many quicksands, and perhaps with the most notorious 
success on the Leicester race course during the Royal Agri- 
cultural Show of 1869. The weather at the time was par- 
ticularly sultry, and the water from the tube well was so re- 
markably cold and clear that the stand was mobbed by 
crowds of thirsty sight-seers, in consequence of which a 
space was railed off and a trifling charge made for each 
glass of water. At the close of the show the money thus 
collected was handed over to the Leicester Hospital, and 
amounted to the respectable sum of £23. One drawback to 
the form of sand tube described is that the ground has first 
to be tested with the ordinary tube well, which has to be 
withdrawn to enable the sand tube to be driven in the same 
spot. Other sand tubes, therefore, have been designed, 
which can be dropped down the ordinary tube well without 
withdrawing it. These sand tubes have perforations of dif- 


ferent sizes, with the object oi adapting them to the various the tubes may be driven along the roadside and the mains | improved type Staunch—for the Dutch navy, and three 
kinds of sands. If asand has a number of coarse particles, secured 
and a smailer proportion of fine, it is advisable to use a 


laced at the only re- | 
water, the people of | 


, is inserted, and around it horsehair cloth is wound in | 


| sand tube with perforations of such size as will allow the 
| fine to pass, but keep back the coarse. In this way a filter 
| bed is formed, through which the water will flow much 
more freely than if the whole of the sand were kept back, 
and after steady pumping the fine sand ceases to come into 
the well. There are, however, some water-bearing soils 
which are so fine and floury in their nature that to shut them 
back would also exclude the water. Much thought was ex: 
pended and many experiments tried in such soils; ultimately 
the following plan was adopted with success :— 

A tube well was driven at Chiselhurst into an extremely 
fine sand, andit was found impossible with th. horsehair 
strainer to get any supply of clear water. The tubes were 
withdrawn, and the point screwed off, and the open pipe 
driven into the same hole. The pump was then screwed to 
the top of the tubes, and four or five barrow loads of sand 
pumped up. Previously to doing this, however, six barrow 
loads of good, clean, sharp grit gravel were brought to the 
|spot. The pump was removed, and down the tube, which 
| was only 1}-in. internal diameter, as much gravel was forced 
| ramrod-fashion as filled up the cavity made by the removal 
|of the sand. The open tube was then withdrawn, and a 


| pointed and perforated tube driven into the gravel bed thus 


The recent analysis shows that the | formed. A coarse sand tube was dropped into the well to | tended surface, would leave undeveloped. 
inhabitants of Carmarthen are being supplied with water of | keep back the grit, and upon again attaching the pump the | be repeated from time to time, by means of a second perfora- 
excellent quality, wherever it comes from.” It is said that | water came freely and rapidly cleared. Fig. 3 shows the | ted 


| bed of gravel inserted in the manner described. In conse- 
quence of the success of this well another was sunk on the 


wells have now been in use over two years, and within the 
last few weeks a third has been added. At Orpington, in 
| Kent, what is known as a blowing sand was dealt with some- 
| what similarly. Owing to the nature of the sand a cavity 
‘could not be made in it asin the previous case. A hole 6 ins. 
|or 7 ins. in diameter was therefore bored and piped down 
| with large tubes, until several feet of the quicksand had 
{been passed through. The quicksand was removed from 
| the pipes with an ordinary boring shell and the gravel was 
/rammed down, the large tubes being gradually withdrawn 
|as the work progressed. The small 1j-in. tube was then 
| driven into this vertical gravel bed as shown in Fig. 4, and 
\@ good well made, which gave a supply of about 200 gallons 
per hour. Clay was rammed tightly over the gravel to 
prevent drainage contaminating the well. The large tubes 
were entirely dispensed with before completing the work. 
Another method of introducing a vel bed was em- 
ployed in a dug well at Lewisham, in Kent. The dug well 
became dry during last summer, and to obtain a fresh sup- 
ly a tube well was driven below the bottom of it, and water 
in a fine silver sand obtained. Gravel was thrown into the 
dug well, and by its weight gravitated to the spot from 
which the sand was being drawn. The operation of pump- 
ing out the sand and replacing it with gravel was continued 
until the water became entirely free from sand, and was so 
plentiful that two pumps were attached to it, and the next 
house supplied from it. This method has not yet been tried 
| for large supplies, but several engineers, and among them | 
some members of this society, have expressed a very favor- 
able opinion of the feasibility of zs out water-works 
on a large scale in localities where quicksand has hitherto 
baffled all attempts at making wells. One great advantage 
| of this gravel filter is its imperishability, and of course, if 
the area of the gravel bed be made sufliciently large, the ve- 
locity of the water is not sufficient to bring the grains of 
|} sand within the area acted upon by the pump, and it is not, 
| therefore, likely to become choked like a filter of small di- 
|mensions. From some gravel a few grains of sand may at 
times come into a tube well, and x not in sufficient quan- 
| tity to necessitate a sand tube. grain of sand, however, 
| getting under the clack of a:pump may cause it to lose water, 
and when a pump attached to a tube well loses its water, it 
causes agitation in the soil around the perforations, and 
other grains of sand come to keep the first one company. 
If no worse harm be done, annoyance is caused by having 
to prime the pump before using it. To obviate this a top 
| strainer is placed immediately bélow the pump, with a 
flange to retain it at the top of the tube. This effectually 
protects the working parts of the pump from injury, and 
can be easily got at if necessary. The greatest depth that a 
| tube well has been sunk—within the knowledge of the au- 
| thor, by simply driving—is 116 ft., at Deal, in Kent. The 
| strata was brick earth, gravel, and chalk, and an interesting 
illustration of how perfectly the tube well isolates the 
spring it draws from was afforded. The tube of 1}-in. in- 
, ternal diameter was driven down 18 ft., and water of brack- 
| ish quality was found. At 45 ft. fresh water was obtained, 
, and on driving to 116ft., water was pumped as salt as brine. 
Thus the presence of fresh water between two salt springs 
was ascertained, and a supply for a steam flour mill and 
| domestic purposes was secured; and although some three 
years have passed, the water remains as fresh and pure as 
ever. At Sprowston Hall, near Norwich, a 2-in. tube well 
was driven, and passing through contaminated water 
reached aspring in the chalk at 111 ft., which analysis proved 
| to be cf unusual purity. At Strasburg, a few years back, a 
| tube is said to have been driven to a depth of 120 ft. 
As an exceptional instance of the rapidity with which 
|tubes can be driven in a favorable stratum, it may be men- 
| tioned that at the Gillingham Cement Company’s works ip 
Kent a 144-in. test tube well was driven eighty-three feet in 
|a single day; a sample of water was taken for analysis and 
| the well withdrawn in about thesametime. At the Thames 
| Haven Company’s landing wharf a test well was driven 
| fifty-three feet in one afternoon. 
hen a stratum proves of too dense and compact a nature 
| to drive into, or if rock or stone be met with, the impedi- 
| ment is overcome by making a bored tube well. Wrought 
iron tubes (generally perforated up for a few feet) of great 
| strength, and joined together by means of steel sockets, are 
employed, and instead of a pointed end the tube is open, but 
is provided with a strong steel shoe. The method of boring 
is mainly the same as that employed in ordinary artesian 


| The importance of the pump being directly connected 
with the tube wells is very great, as by the removal of all 
|atmospheric pressure on the water in the tube, the effort 
of every stroke of the pump is to draw the water to the tube, 

and, to prevent a vacuum, fresh water flows to the = 

Now, when water is drawn from an open well or bore pipe, 

the level of the spring is merely maintained by gravitation; 

| there is no drawing of the water into the well; it simply per- 
colates into it at the pace that the particular stratum will 

|allow it. Further, the disintegrating action of the pumps, 
| caused by the tilting described in the Les paper, opens 
| all the fissures round the tube well, and adds very largely to 
|the supply. The object of the perforations in the bored well 
tubes is to enable the disintegrating action of the pump to 

| have full effect, as the jets of water sent out laterally are 
found to produce more marked results than the vertical 

movement of a column of water in the bore hole. As the 

boring progresses, the pipes are driven as deep as the hole 

|has been made, or, if possible, a few inches lower. This 
| practically closes the pipe, and allows the perforations to be 
utilized in the tilting of the pumps, and such a drag is put 

on that particular part of the bore hole that channels of 

| supply are opened which the pump, if aging on a more ex- 
f this process 


pipe carried down inside the permanent well tube, it 
known exactly from what part of the bore hole the 
is augmented and de- 
utilized upon the with- 
| drawal of the internal tube. Fig. 5 illustrates the process 
just described. Bored tube wells have been already made to 
depths exceeding 300 ft., and through limestone and other 
rocks, and are capable of being made to any depth that an 
ordinary artesian boring can reach. 

It may be interesting to refer to some particular instances. 
At Messrs. Warwick’s brewery, Newaik-on-Trent, a bored 
tube well of 5 ins. internal diameter was made about 95 ft. 
deep through red marl, bands of stone, and gypsum. The 
supply upon first connecting the pump did not exceed 1,500 
gallons per hour, but after four days’ steady pumping and 
tilting 6,000 gallons per hour were obtained, and came with 
the greatest freedom. The pumping engine was worked 
by steam, and the tilting was managed by a tap in the suc- 
tion pipe, which at frequent intervals admitted air, and 
cau the rapid alte:nate vertical motion of the water in 
the tube well, which is so effectual in disintegrating the 
water-bearing stratum. 

At Messrs. Truman, Hanbury & Buxton’s brewery, Bur- 
ton-on-Trent, two 5-in. bored tube wells were put down 
through hard marl and gypsum to a depth of 114 ft., and 
coupled together, yielding an ample supply. At Birming- 
ham one 5-in. tube well was bored through red mar] 200 ft. 
to the sandstone, and enough water obtained to supply 
the Lower Grounds, Aston Park, with its ornamental waters, 
fountains, and extensive gardens. The proprietor of the 
Lower Grounds stated that by the use of this tube well he 
was enabled to entirely dispense with the town water, and 
thus save an annual 1ate of £300. Coming nearer home, 
many tube wells have been sunk in the London basin. 

At West Thurrock, in Essex, about nineteen miles from 
London, the Tunnel Portland Cement Company is pun ping 
from two 5-in. tube wells, about 80 ft. deep, 220,000 gallons 
of pure and clear water per day of ten hours. At Messrs. 
Lawrence & Wimble’s cement works, Northfleet, one 5-in. 
tube well yields 60,000 gallons per day. The aggregute 
daily supply, therefore, of these three wells is 280,000 gal 
lons. They have been regularly pum for about two 
years, and the supply shows no sign of diminution. The 
cost was under £100 each. Hence for less than £300 a con- 
stant daily supply of 280,000 gallons has been obtained. The 
16,000,000 gallons required by the Board of Work’s scheme 
could, therefore, under similar favorable conditions, be 
obtained at an outlay of about £18,000. The water ievel in 
the tube wells at West Thurrock and Northfleet stands at 
only some 14 ft. below the ground level, and the pumping 
engines are on the surface. This fact is important, as in- 
dicating that the scarcity of water in the heart of the Lon- 
don basin is owing to the porosity of the chaik being insuf- 
ficient to conduct rapidly a supply to meet the present 
demand of existing wells in the metropolis, and not to any 
want of water in the outer circle of the basin. At Ber- 
mondsey and other places bored tube wells have been put 
down in the chalk to a depth of 200 ft., and at Anerley to a 
depth of 370 ft.; but in the latter case, although the diame- 
ter of the tube was 74, in., a free mPPly could not be ob- 
tained owing to a fault of gray chalk, which contains but 
little water. 

From the supplies given by tube wells of various diame- 
ters it will be noticed that the quantity obtained does not 
so much depend on the size of the tube as on the nature 
of the strata. The tube well is really a suction pipe draw- 
ing from nature’s reservoir instead of from a limited re- 
ceptacle in the shape of a dug well. Fcr this reason it is 
far better to sink a series of comparatively small wells, and 
thus draw from several points, than to attempt to drag an 
enormous body of water to a single spot. 

It is said that the first tube well consisted of a pointed 
bamboo driven into the earth, and the pump wasa “' nigger” 
who sucked the water through the pores of the cane. Now 
we see factories, breweries, and towns deriving from them 
enormous une. and it is not improbable that coupled 
tube wells in the chalk may furnish the solution to the Lon- 
don water supply problem, and give the capital of the 
empire a constant supply of pure sparkling water, instead of 
the doubtful liquid that has hitherto been furnished from 
Father Thames and kindred sources.— Engineer. 


| will 
| water really comes, and the supply 
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NEW STEAM DREDGER. 


Curristre. Nolet & DeKuyper, at-Delfshaven, near Rotter- 
dam, are building a new steam hopper dredger for a 
the harbor of Socrabaya, Java. ngth, 180 ft.; width, 3 


wells, but in certain strata, such as sandstone rock, hollow 

boring rods are used, and the pulverized stone is pumped up | 
through the rods, which obviates the withdrawal of the chisel | 
and lowering of a shell to bring up the débris. The mode | 
of pumping and a of supply is, however, entirely | 
peculiar to the tube well system, and the coupling of wells | 
— is also applicable, and in many cases advantageous. | 
putting down a group of bored tube wells, it is advis- 

able (particularly where the water runs in seams) that the 

pipes should be carried down to different depths, as by so| 
| doing they are less liable to rob each other than if the length 
| of the wells was identical. They may be alternated, say one | 
well 50 ft., the next 100 ft., and the third 150 ft. again, and 

soon. For town supplies, and if land be difficult to obtain, | 
laid ina subway, and merely space sufficient for the 
| pumping station. 


ft.; depth, bottom to deck, 15 ft. She will be fitted with 
two screw propellers, one on the stem and one on the stern. 
Register tonnage, 1,200 tons, of which 600 tons are destined 
for the hopper. The dredging will be done by two sets of 
steel buckets working on ray Swing and fitted to work to- 
gether to 30 ft. depth, with a capacity to bring up 40° tons 
od hour. The engines—compound system—ot 5 indicated 

orse-power, must also move the dredging machinery, bucket- 
ladder, and doors of the hopper, pump out the water, move 
the cranes and anchors, and divide the sand or ground in the 
hopper. This hopper dredger will steam v/a Suez to Socra- 
baya. There are in construction at the same works two 
large steam dredgers and two large steam hopper barges for 
the Batavia harbor works; also three gunboats—enlarged and 


boats of the same 


just ready for deliv b 
1,000 men are at work. 
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THE SANDUSKY WATER TOWE 


Tue water supply for Sandusky, Ohio, is drawn from 
Lake Erie, a wrought-iron main being laid from a crib in the 
lake to the well of the pumping station, a distance of 1,800 
ft. The arrangements of tanks and stand-pipe, which are 
very peculiar, are shown in the accompanying illustration. 
The pumps indicated in the plan draw from the well con- 
nected with the main, and deliver into the pipe connected 
with the bottom of the tank; the arrangements of pipes and 
stop-valves ure shown, and it will be seen that the flow of 
water can be directed through either of the branches by 
means of the valves and the connecting pipe. 
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give complete steadiness to the shaft. Other braces are 
attached for the same purpose, and the swivel on top per- 
mits it to turn to suit the varying direction of the wind. A 
short distance below the swivel a horizontal arm fifteen 
inches in length is firmly attached to tue shaft, and just be- 
low this another one is similarly attached. These two arms 
are equal in length and parallel to each other. To the ex- 
tremity of the upper arm are fastened two fine iron wires. one 
seventeen feet long, supporting a plummet, and the other 
six and a half feet long, supporting the copper sphere men- 
tioned above. This sphere is 8°5 centimeters in diameter, 
and weighs 135°92 grammes. To the extremity of the lower 


The tank isa| arm is attached the scale, consisting of two lath-like pieces 


WATER TOWER AT THE SANDUSKY WATER WORKS, OHIO.—MR. J. 
D. COOK, ENGINEER. 


very imposing structure in the form of a tower with elab- | 
orate capital and masonry base. The shaft of the column is 

of steel, 25 ft. internal diameter, and 208 ft. high, the thick- 

ness of the plates being 4 in., diminishing by yy in. to ,‘y in. 

at the top. The tensile strength of the steel is estimated at 

70,000 Ibs. per square inch, and the strain per square inch at 

bottom is 15,400 lbs. The net capacity of the tank is 765,000 
U. 8. gallons. In the center rises a stand-pipe 3 ft. in 
diameter and 225 ft. high. The water can be pumped direct 

into the stand-pipe, through the smaller mains, and be used 
for distribution independently, as shown by the arrange 

ment of pipes in the plan. ‘Fhe weight of steel used in the 
structure is about 190 tons, and the cost ef the work was 
about $50,000.—Zagineering. 


By H. Lone, Ovatue, Kansas. 
A paper read before the Kansas Academy of Science. 


Ir having been repeatedly stated by certain observers in 
Kansas that the anemometer of the State University regis- 
tered a higher than probable velocity, I was induced, at the 
suggestion of two gentlemen connected with the institution, 
to test the correctness of the instrument. The apparatus 
used by me was very simple, consisting essentially of a 
hollow copper sphere suspended in front of a graduated 
horizontal scale. But as a more detailed description may 
be necessary to the understanding of what follows, I will 
give it here: Imagine first a perpendicular shaft of iron, 


ose top is attached a swivel. 


| same fifteen minutes, and at the close of my work 
| continued on several days to obtain mean deflections corre- 
on feet long, whose bottom fits into a socket and.to| 
w To this swivel are attached | 
several wires whose other extremities are secured so as to | 


of wood, about four feet long, fastened parallel to each 
other and about one-half inch apart. Between these, con- 
stituting a guide, the wires are suspended, and on the front 
one the graduation is made. The plumb line serves to de- 
termine the zero point, and is of no further use. By means 
of the swivel above and the socket below, the apparatus is 
easily turned, so that when the ball is deflected by the wind 
its vibrations may take place in the space between the two 
laths, The observation consists in registering the amount 
of this deflection from the zero point, or point in which the 
nek oye gr oe line cuts the scale, It is well known that the 
orce of the wind is not constant for any great length of 
time. It is hence necessary to take a great many observa- 
tions, at short intervals, in order to obtain a correct mean. 


| In my work I noticed the deflection of the ball through fif- 

ros ~¢ | teen minutes, making a record every fifteen seconds, which 

A NEW METHOD THE WIND’S 


gave me sixty observations for the quarter of an hour. 
The following table, taken from my note book, will illus- | 
trate: 


June 19. 40 m. past 6, def.—20 cen. 
40% 6, 17 
41 
ete. 


Cup anemometer marked 15°24 per h. 


Lobserved always the record of the anemometer for the | 
, Which was 


sponding to different velocities, I had a number of such rec- 
ords as the above, each consisting of the position of the | 
ball at sixty different periods. 


By a well-known principle of mechanics I found the force 
or pressure of the wind necessary to produce in the ball of 
known weight the observed deflections, and for convenience 
made the following table: 


For deflection of 1 centimeter, force — .73 gramme. 


* * * + 
“e “60 “ae 43.8 


Having this table of pressure, the next question is to find 
the wind’s velocity corresponding to each of them. There 
are several empirical formulas, which might be applied to 
the solution of a problem such as this, but one proposed by 
Weisbach seems to be the most reliable. It is for the action 
of an unlimited stream, cither of water or air, and by giving 
suitable values to some of its factors it affords an easy solu- 
tion to the problem in hand. Ido not know that it has ever 
before been applied in this way, but I find the results ob- 
tained agree very closely with those derived from a formula 
computed by Colonel James for the British Board of Trade. 
The formula is this: 


P — z— Fy, 
in which P is the pressure of the wind, z a term dependent 
y? 
on the shape of the body exposed to the wind, — the 
2g 


height due to the velocity v, F the exposed area, y the 
density of the air. The value of z has been found from ex- 
periments to be about 0°64, so transposing the equation to 
find the value of v’, we have, 


2¢ P 
from which the numerical value of v can be easily found, as 


those of g, P, F, andz are known. It must be observed that 
pe 
/ = 
/ | \ 
/ | \e 
| \ 
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the value of z varies with the barometric height, making it 
necessary to read the barometer for each set of observations. 
It is now easy to construct another table, as follows: 


For deflection of 1 cen., velocity — 3.9 m. per h. 
ae “e 2 “e 5.51 “e 
“a “e 3 “e “e 6.74 “e 
. 4 “e “a 7.80 
“e 60 “e 30.2 


Finally these values are substituted in the columns of de- 
flections observed, and a mean obtained which represents 
the wind’s velocity for the fifteen minutes of obser- 
vation. 

After making a large number of experiments as above de- 
scrioed, I learned these facts regarding the anemometer at the 
Kansas University: First, that it never registers too much, 
and second, that for small velocities it does not register 
enough. This is due to the fact that a gentle wind, 
whose strength, however, is sufficient to deflect the ball, 
will fail to move the cups sometimes for many minutes. 

The following figures will show results obtained by both 
methods. The first column contains the velocities deter- 
mined by the deflected ball, and the second those determined 
for the same time by the anemometer: 


5.6 m. perh. “64 m. per h 
484“ 
11.68 “ 10.62 “e 
13.5 
13.7 
a « 
15.3 15. ae 
14.88“ 
20. —— 
25.3 “ “ 25.14 “ “ 


It will be observed that for medium and high velocities 
the two methods compared very well, and for low veloci- 
ties, as intimated, the anemometer fails to give a large 
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enough record. Besides showing that the apparatus at Law- 
rence cannot register too much, my observations have con- 
vinced me that the method is one which may be of value to 
meteorologists. From extreme simplicity and lightness, the 
instrument may be easily carried from place to place by 
traveling observers, and a record of the wind’s velocity at any 
station can be obtained in afew minutes. As a check upon 
another instrument it 5)! be used to advantage as just shown. 
The dimensions which I have given are larger than necessary. 
I chose them in order to have the copper ball on a level with 
the cups of the anemometer.— Kansas Collegiate. 


LONDON STEAM FIRE ENGINE. 


Our engraving shows the style of the latest steam fire 
engines used in London, built by Shand, Mason & Co., 
constructed for the use of volunteer fire brigades, the great 
object desired in such case being lightness for rapid transity 
and simplicity in working. To obtain the first of these 
objects all unnecessary material has been dispensed with, 
while all essentials have been retained. The whole machine 
with its running gear fora pair of horses weighs a little over 
one ton, and has space for hose, suction pipe, and all neces- 
sary tools and apparatus, with sitting room for firemen. 
The engine is placed vertically behind the boiler, and con- 
sists of a single double-acting water cylinder having valves 
which can be taken out for examination or renewal, and re- 
placed in two or three minutes. The crank for circular 
motion is retained, as in all Shand, Mason & Co.’s steam 


LONDON STEAM FIRE ENGINE 


fire engines, and in nearly the whole of the American ones. 
The arrangement of f 


A QUERY ABOUT CATAMARANS. 
To the Editor of the Scientific Amerwan. 

I wish to ask you a question in regard to the catamaran 
described in the SUPPLEMENT of January 5, 1878. I have 
heard it said that the lack of speed in some catamarans is 
owing to the fact of the water being piled up between the 
two boats A A as they move through the water, and that it 
may be ——— by having each boat A A built flat on one 
side, and so that the flat side of one boat shall face the flat 
side of the other—the same as it would be if the two boats 
were made of one ordinary boat, cut in half lengthwise 


through the keel, and each half boarded up water tight and |. 


decked over. It is said that this is the principle of the 
“‘ prow,” used by the “‘ladroni islanders;” and that a cata- 
maran so constructed would have great speed; and very little 
“‘Jeeway.” Iam about to build a catamaran, and would be 
pleased to have your opinion on this point. 


LAWRENCE L. DurRDEN. 


VENTILATING FIREPLACE. 


| not so irregular as in iron 


tes, because with so ] a 
body of heated firebrick the fuel is kept in a constant glow; 


A.tTHoveH the heating of rooms by hot-water pipes and | and when fresh coal is put on, the heated bricks at once 
stoves may be a convenient and advantageous arrangement | assist combustion. Not only is the amount of heat thrown 


under certain conditions and in special cases, the open fire- | out while the fire is burning very great, but heat is also 


New York, Jan. 1, 1878. 
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MOLUNTEER))| 


~ 


of air in a room. This grate is shown in elevation and 
vertical section, in which will be seen the mechanism for 
closing and opening the damper. The register may also be 
regulated from the outside, as shown. The combustion is 


place, besides being preferred in this country on account of | radiated from the hot bricks for a long time after the fire is 
its cheerful appearance, has the great advantage of assisting | extinguished. A saving of about 30 
ventilation by effecting or encouraging the rapid changing | been ascertained to have been eff 


r cent. of fue) has 
, owing to the more 


VENTILATING FIREPLACE. 


perfect combustion. The object of making the bottom with 
interstices capable of being closed is that the draught may 
be adjusted to suit the description of coal burned; and, be- 
sides, a draught at the bottom greatly assists the lighting of 
the fire. Another improvement consists in inclining inward 
the front bars, which are flat in section, thus allowing more 
of the fire to be seen, and preventing the fall of coal or 
cinders on the hearth. —Jron. 


NEIDLINGER, SCHMIDT & CO.’8 MALT-HOUSE. 


On the Eastern Boulevard, Avenue A, between Sixty- 
third and Sixty-fourth streets, and fronting on the East 
River, stands the newly-erected malting premises of Messrs. 
Neidlinger, Schmidt & Co. 

These premises offer a fair example of the spirit and 
enterprise of the maltsters of the United States, being re- 
plete with all that is new and useful in connection with the 
business of malting. 

The buildings are the malt-house proper; an extension, in 
the basement of which is the boiler and engine room, ad- 
joining which are offices, and at the corner a tower, havin 
a spiral iron staircase; over the basement an iron and bric 
fire-proof store chamber, capable of storing 60,000 bushels 
of grain, Connected with the tower by an iron passage- 
way, and immediately fronting the river, is an elevator, 
constructed of corrugated iron and wood. 


The dimensions of the main building are 130 by 98 feet. 


All the buildings have been erected with the intention of 
making them as safe from fire as possible. The furnaces 
and kilns, which are at the western end of the building, are 
separated from the main building by a wall three feet thick, 
having entrance doors of iron. All the foundation-walls 
are of stone and three feet thick, which are reduced to 
sixteen inches from the basement; the superstructure is of 


GROUND PLAN, 


| brick, altogether handsomely designed and arran b 
de Tee 


Messrs. Lederle & Co., architects, of New York. 
mensions of the extension, containing the engine and boiler 
rooms, offices, storage bins and tower, are 57 by 37 by 36 
feet. The elevator, which stands about 50 feet distant from 
the building, and on the edge of the wharf, is 90 teet high, 
40 feet square at the base and 25 feet square at the top. 

The first or basement floor of the malt house and kiln 
building, marked E in the sectional drawing here given, is 
the steep-floor. At the east end are the steep-tanks, of 
which there are four, each formed of brick and cement, 
and having valves for saturating and draining the — of 
an entirely novel construction. Each tank, 18 by 19 feet, 
will hold 1,500 bushels of grain. The floor is nine feet 
high, and is supported by forty locust-wood posts, as 1s 
each succeeding floor. In the ground plan given the fu.- 
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such that water may be taken in its passage through the pe 
. hose, or by means of a flexible tube, from any other supply, ei 
: the same tube, bya special arrangement of the regulating 
\. valve, supplying a jet for cooling ashes, etc. The boiler is ‘ 
on the inclined water tube system, has a furnace door behind =, ‘.: 
for use in traveling, and one at the side which is found to il} es 
be more convenient for stoking when at a fire. The whole 
is mounted on wrought iron framing with springs and SSS | aa 
high wheels. The weight of this engine, as stated above, is 2.09 109 an 109 900 
just over a ton, being less than that of many manual engines, 4) me OD A109 png 
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naces, which are Hughes’ patent, are marked H; the steep 
tanks, T; the extension E, and the elevator F. In the sec- 
tional diagram the different floors of the main building are 
marked as follows: E, the steep-floor; D-D, storage-floors 
for malt; the remaining floors, marked C, are growing 
floors. In the kiln-building adjoining, L denotes the fur- 
nace-floor, where there are fourteen furnaces. In arranging 


this part of the building, much time and expense was in-, 


curred by experimenting with a new system of furnaces and 
ventilation. The justly-celebrated furnaces of W. W. 


STITCHING MACHINE FOR BOOK-BINDERS. 


THE stitching machine hitherto in use permitted ‘the | 


avoidance of the tedious hand work of stitching, without, 
however, satisfying on the total construction and sufficing in 
all requirements regarding practical working ability. 

The use of only one transporter or conveyer, the absence 
of a laying apparatus connected with the machine, were im- 
portant defects which had to be overcome. This problem 
was solved by Mr. G. Neidlinger to its fullest extent, The 


IMPROVED STITCHING MACHINE FOR BOOK-BINDERS. 


Hughes & Son, of Philadelphia, were, however, finally 
adopted,'and are most satisfactory; there being five fur- 
naces for the first and second pair of kilns, and four fur- 
naces for the upper pair of kilns. In the kiln-building the 
hot air spaces are marked B, and each pair of kilns, of 
which there are three, are marked A; the beiler-room, F, 
and raw-grain storage chambers, H, of which there are four, 
iron and brick arched and fire proof. 

The second and third floors of the main building, used for 
the storage of malt and barley, are 13 feet high; the remain- 
ing floors, used for growing floors, are 7 feet high. The 
growing floors are cemented over with concrete and cement 
on the system of H. Ginther, of N. Y.—Brewers' Gazette. 


inventor, by means of his machine, effects the stitching of 
the shortest sheets, for instance small note books, the cut- 
ting of the thread afttr stitching, and the piling up of the 
sheets through a laying apparatus without any other assist- 
ance of the operator except the shoving under of the sheets 
under the transporter. The latter with the necessary pressers 
is attached three times on the principal re or slate. 
These transporters consist of one piece and work witha 
downward moving flap, which is screwed to a globular 
piece. The ironer or stirrup, on the other hand, also sets 
onto a piece which, sideways, with the help of a piece- 
between, carries the transporters. Two eccentrics move this 
piece, and also the transporters, in such a way that one 


eccentric with one half of the revolution raises the piece, 
while the other eccentric presses the same forward “ lengtb- 
ways” with the other half of the revolution; the one eccen- 
tric allows the piece to sink, while at the same time the other 
eccentric liberates the same, and is then pressed back by 
the means of a spring which works against the eccentric; 
the motion.of both eccentrics is produced by a roller which 
is provided with a ball and is driven with the well-known 
mechanism of ships-motion. In using this arrangement, the 
transporters by pressing forward raise themselves so as to 
catch the paper and take it along. while at the same time 
they do not touch it by the backward motion. In using 
the machine the operator therefore only shoves the sheets 
under the first transporter; this conveys thenf to the second 
set, etc., etc., so that the operator can continually shove the 
sheets under. Now, by the means of a spring which is at- 
tached to one of the pressers, the thread connecting two 
sheets after they have left the transporter is pressed into a 
basket where a practical and sure-acting appliance cuts it off. 
When one sheet of paper is separated from the other, the 
transporter brings it onto an oblique plane consisting of two 
poles, from which it falls into the laying aperture. This is 
made of two ‘* somewhat curved ” flat pieces of tin which are 
set as movable levers and serve to bring the sheet between 
the rollers, by which it is folded and laid down. For 
smoothing the different sheets, the rollers are brought to 
play near one another by rubber bands. The machine can 
be recommended as a practical and excellent article in every 
respect. The appliance of a number of transporters, the pe- 
culiar construction of the cutting apparatus, as well as the 
laying apparatus connected with the machine, are prominent 
and absolutely advantageous improvements. 
C. F. Rvuestow. 


The Sanitary Engineering Company, London, make the 
following filtering devices: Fig. 1 is self-cieaning cistern 
filter. Interior of the latter, if not lined with zine or con- 
structed of galvanized iron, should be lime-washed about 
|oncea year. The company have devised a special self-cleans- 
| ing cistern, shown in vertical section at Fig. 1. The waste- 
| pipe (perforated with holes near the top to serve for this pur- 
pose) acts also as a plug, and, on this being raised by means 
of the handle, A, whatever sediment has collected is carried 
freely away. A seélf-cleansing and aerating filter, shown 
| both in vertical and horizontal section in the same figure, is 


SELF-CLEANING CISTERN FILTER. 


| also added. As the water enters the tank, being led by means 
of the pipe, E, to an opening in the annular space, B, it 
rushes entirely round the surface of the filtering ring, C, 
which is com of fine mineral carbon in a compressed 
‘state, and so keeps it free from deposit, the accumulations 
‘of one day being washed — the next. The pipe, D, serves 
‘for aerating the filtering medium, and, by attaching an In- 
dia-rubber tube to this pipe, and reversing the flow of water, 
the granular material in the body of the filter may be cleansed 
when necessary. As this filter is being continually cleansed, 


THE AERATING FILTER. 
| 


_and the cylindrical surface affords a 
| quantity of water which can be 
| siderable. 

Filters should be so arranged that, as water is drawn off, 
air is drawn in through the filtering substance ; in fact, the 
filter should dreathe, and on continually 
cally purifying properties. The company have a filter 
speuially pin Raw y on this principle, aud so arranged that 


filtering area, the 
through it is con- 


“| 
: 
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the whole of the filtering medium may be cleaned or replaced. | staple; therefore, the more of these that can be done with- 
This is shown in vertical section at Fig. 2, and consists of an out consistently with the objects sought, the better will be 
earthenware receptacle, a movable pan having a cake of the result. Almost double the quantity of dirt is taken out 
mineral carbon for preliminary filtration, and a perforated in the first stage, which enables half the scutching to be dis- 
plate below, on which rests a deep layer of granular mineral pensed with. Less waste of fiber occurs, a greater quantity 
carbon for the second filtration. When water is drawn, it of yarn is obtained from the same amount of cotton, and 
runs more rapidly out of the tap than through the carbon | the strength is said to be from five to ten per cent. greater 
block, consequently air and water are together drawn than with the older processes. The machine, with lap at- 
through the filtering medium, and this aeration and revivifi- | tachment, will clean 28,000 Ibs. of cotton per week, making 
cation are constantly going on. - All other filters of thisclass the same into oe. With delivery lattice throwing the cotton 
have an air-tube at the side ; but in this case the air is made | out loose, it will cleanse 50,000 Ibs. wa thus proving its 
to pass through the filtering substance itself, in the direction efficiency in every respect. Messrs. aylor, Lang & Co., 
shown by the arrows. The object of making the perforated | Stalybridge, Eng., are the makers. 
plate of the form shown is to afford a portion of the area in —a-—aiciaial 
which the column of water shall exert a less pressure than 
on the rest, and thus give way to the air displaced by the 
water as it descends into the lower receptacle. 


‘AMERICAN AXES. 


In his report on edge tools at the Philadelphia Exhibition, 
Mr. D. McHardy, of the British Commission, speaks in 


appreciative terms of American manufactured axes. He 
BUCKLEY'S IMPROVED COTTON OPENER. says there are few countries where the axe has been employed 
WHEN the cotton has between the als and the|or more severely tested than in the United States. The 


roller, it is received by the porcupine cylinder and carried | clearing of the forests from so wide an area must have 
upward, this direction of its revolution being opposite to! shown to the settlers very correctly not only what was 
that in most other machines. The object sought to be at-| required in the quality of the axe, but what was the best 
tained by the alteration is to prevent the fiber receiving in-| form in which it should be made. The American axe has 
jury from being driven downward over the somewhat sharp | for many years displaced the axes imported from Britain, 
angle of the nedal nose. When we consider that the cotton | and these axes are now used exclusively throughout the 
fiber is a flattened cylindrical tube, it will be apparent that | United States and in other countries, including Canada, 
to bend it at an acute angle would be to run great risk of | where their excellence has stimulated several Canadian firms 


QUEEN 


A SHUTTLE AND HOW IT IS MADE. 


FOLLOWING up the idea expressed in our last issue, that 
much interest is frequently attached to objects so common 
as usually to escape notice, we intend now to describe the 
multifarious processes involved in producing a ‘‘ shuttle.” 
In a weaving-shed a shuttle is truly a ‘‘common thing,” 
costing most often a sum so small as to be told in pence, and 
yet, for weaving, almost as essential as the loom itself. 
About this article volumes could be written; materials in 
abundance are to be found in the manner of its introduc- 
tion, its history since, the forms which the caprice of the 
mill managers, as often as the requirements of the weaving, 
cause it to assume; the many sizes in which it is made, and 
the variation in its many details. But, interesting as these 
points must be, our purpose is with its fabrication only; and 
to give definiteness to our observations, and to fix at the 
same time the ideas of our readers, we select for description 
what is almost the typical form of shuttle for cotton-weav- 
ing, remarking, however, that though other shuttles may 
differ from it in form, dimensions, or material, their fabrica- 
tion is essentially the same, identical machines, between 
wide limits, being used for producing the various kinds. 

Confining our remarks, then, to the ordinary shuttles used 
for calico weaving, they are almost universally made of box- 
wood, although the scarcity of this material, some years ago, 
induced parties to make attempts at substituting other kinds 
of timber—cornel wood, perhaps, yielding the best results. 
The boxwood, as it is imported, is in the form of small logs, 
about eight inches in diameter and about four feet six 
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partially breaking the staple, and thereby seriously depre- 
ciating its value. If any of our readers would thus bend, 
say, a blade of grass, it would in all probability remain bent 
—because broken. So it is with the cotton fiber. As, how- 
ever, in its delivery from the lattice feeder, the cotton natu- 
rally follows the curve of the upper roller—a pair of rollers 
are shown, the pedal motion not being attached in the sec- 
tional illustration—the ascending movement of the cylinder 
is in accordance with the best principles, and is highiy con- 
ducive to the preservation cf the strength of the staple. On 
the under side of the cylinder cover are fixed a number of 
strong iron ribs, a, reaching across the machine. Against 
these ribs the cotton is thrown by the beater, which has the 
effect of loosening and opening its fibers, and liberating the 
heavy impurities. These are immediately discharged through 
the first seriesof grate bars,as ‘heavy droppings,” and fall 
into a deep cavity, where they are effectually secured against 
being afterward drawn into the stream of cleansed cotton. 
Immediately succeeding these first bars are three other series, 
covering “‘ dead air boxes,” for the reception of lighter drop- 
pings, motes, leaf, seed shell, etc. hen the cotton has 
passed over these, it is stripped from the cylinder, and 
dropped upon another series of bars—dust bars—which re- 


ceive the finest impurities of all, the fine siliceous sand, that 


to manufacture for themselves axes of a similar character. 
American axes are now imported into this country, and are 
found for the purpose of clearing land more efficient than 
the tools made in the old shape at home. The great pro- 
portion of the American axes are manufactured by welding 
in the steel into the axe after the eye has been partially 
formed. 
skill, to prevent the steel from being injured in its quality; 
but the best American axe is made out of a solid piece of 
cast steel, and the eye is punched out of the solid. These 
axes are superior, as the steel is not by this plan injured in 
welding; but there is no difference in the shape of the tool. 

In the original form of the British axe the section would 
show the eye to be the thickest part of the tool, taperin 
slightly toward the crown; below the eye the body o 
the axe is thinned considerably, tapering down to the cut- 
ting edge. In the American axe the body is slightly tapered 
to the crown, and from the eye the body of the axe is kept 
full and tapered down to the cutting edge. 

In felling trees the American axe is more easily worked; 
its shape enables it to be more easily drawn out after the 
blow is given, and the body of the axe being much firmer 
is not liable to twist in working. American axes made by 
welding in the steel had their cutting quality severely tested 


Fic, 2. 


This mode requires very careful attention and) 


nearly half an inch wide, at the outside of the log, due to 
contraction in seasoning. The first process in the manufac- 
ture of the shuttles is the ‘‘ cross-cutting ” of the logs, which 
consists in sawing them by an ordinary circular saw into 
| lengths but slightly greater than is required for the shuttle, 
the material being thus left in small round blocks, which 
admit of being easily handled. The succeeding treatment is 
‘*planking,” and, as the name implies, it involves the cutting 


Fic. T. 


{ inches long, and nearly all have one huge radial crack 


of the blocks into planks of a thickness equal to the width 
of the shuttle. The ‘ planking” is an operation requiring 
a workman with some intelligence and skill to perform it, 
the chief object being to make as little waste of the valuable 
boxwood as possible, and to do this the position of the 
cracks have to be carefully attended to, with the view of 
running the saw-cuts along them whenever possible. The 
planks, all of one thickness, but of various widths, have 
now to be passed on to the next saw, where they are cut into 


so frequently forms a considerable percentage of the weight 
of a cotton purchase. In passing these bars a great quantity 
of leaf is extracted. At this point it is subjected to the ac- 
tion of a fan-draft, which draws it along a cavity passage in 
the direction of the arrows. By means of the draft-regu- 
lators, ¢, the cotton can be evenly distributed along this pas 
sage and through the remaining portion of the machinery, 
so as to form a good level sheet to constitute the lap. Asan 
alternative to the lap attachment the machine can be fitted 
with a delivery lattice, to throw the cotton out loose. 


It will be gleaned from the above description that, in 
this machine, the area of the cleansing surface to which the 
cotton is subjected is equal to the circumference of the cyl- 
inder, or double the usual amount. It is here its most im- 
portant feature is observed. The cotton is so thoroughly 
cleansed that, where the lap attachment is used, it can be 
delivered direct to the finishers, thus dispensing with the 
breaker lap machine, saving the outlay upon it, and also the 
wages of the attendant laborer. Or otherwise, if desired, 
the breaker may be conjoined with the machine, as in Fig. 
1, and the most perfect results attained, even while dispens- 
ing with the labor of an attendant. The effectual manner 
in which the various impurities are abstracted from the cot- 


ton, by means of the modifications introduced into this ma- 


chine—the reverse movement of the cylinder, the transverse | in depth, the space between the level of the ground and the 
area of grate | cast iron table being filled in with stout wooden beams, dis- 
| posed alternately in horizontal and vertical layers, so as to 
'give an elastic bed. Altogether, 100 cubic meters of cast- 

iron, 100 cubic meters of wood and 1,900 cubic meters of 
masonry have been employed to form this foundation. 


ribs attached to the cylinder cover, the large 
bars, dust boxes, etc., and the influence of the fan-draught 
—secure another important result—the preservation of the 
strength of the fiber. Every different process through which 
the raw material is put injures, to a more or less extent, the 


by striking a steel block several times without turning the 
edge. The demand for this class of axes is enormous, an 
the number of makers consequently very large, so that we 
are not surprised to find many exhibitors of the same style 
of tool, with little difference in the external appearance. 
In most cases the exhibits were polished in a superior 
manner, and some of them were fitted with handles, so that 
an opportunity was afforded of putting their quality to the 
test as explained above. 

In this connection, it may be mentioned that Messrs. | 
Collins & Co., of Hartford, Connecticut, are among the 
largest makers of axes in the States. 


| pieces of nearly the required outside dimensions of the 


d) shuttle; the amount allowed for contraction in drying, and 


for finishing off, being about one-sixteenth inch on a side. 
This operation is called ‘‘ blocking,” and after it the pieces 
are stacked in a drying-room heated by steam-pipes, for six, 
eight, or twelve months, to thoroughly dry and seasoned. 
We come now to what may be considered shuttle-making 
proper. The blocks, completely dried, have thin slices sawn 
off their ends, so that the latter are left perfectly square, 
and the pieces of the exact length for the shuttle bodies. 
Here it may be remarked every operation after this yee 
which the shuttle passes in having its body shaped is, with- 
out exception, done in lathes of the very simplest construc- 


A GREAT STEAM HAMMER. 

Tue steam hammer recently completed at Creusot is the | 
largest and most powerful instrument of the kind in the 
world. The hammer in the workshops of Herr Krupp at | 
Essen weighs 50 tons, and descends through a maximum | 
space of three meters; but the hammer of the Creusot en- | 
gine, weighing between 75 and 80 tons, has a course of five | 


| meters; the energy of the blow struck by it being 412,500 | clean up its sides, leavi 


kilogramme-meters, while the Krupp instrument can only | 
develop 150,000 kilogramme-meters of work. The founda- | 
tion on which the anvil rests consists of masonry five meters | 


tion, consisting merely of a rapidly revolving mandril, to 
which the cutters of the various forms required ma 
fixed, and in front of which are placed adjustable tables, 
provided with guides, which, according to the work done, 
are disposed of at right angles to or in the same direction as 
the mandril. 

The next process then to which the block is subjected is to 
ng the block itself of the exact exter- 
nal dimensions. This the workman does by pressing it with 
his hands against the guide, and sliding it along in front of 
the cutter. The beveled sides which most shuttles have is 

ven by slightly inclining the table. Grooves have now to 

made, also by a revolving cutter, one for the weft, along 
what may be called the front side, and another along the 
bottom of the shuttle; and this aye eg the blocks 
pass to the workman who drills up the hole, a, for the ti 
shank, and who subsequently cuts the angular recess, 5 /. 
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The tips may now be inserted, and the necessity of fix- | 
ing them very securely is too obvious to need pointing | 
out. The holes, a, for the tip shanks, are therefore made 
somewhat smaller than the shanks themselves, and to pre- | 
vent splitting, the block, when the tips are forced in by a) 
screw press of special construction, a small hoop made of 
wire, spirally coiled, is placed in the recess, d. ening | 
of the tip is further guarded against by placing some hot | 
cement, capable of setting as hard as the wood itself, in the 
hole before the shank is inserted. As illustrating the impor- 
tance of even a small detail, two small grooves, ¢¢, made 
round the tip shank in forging, retain some of the cement, 
and with the result that loose shuttle-tips, which previous to 
the introduction of this expedient were quite common, have 
now become, to use one of Dickens’ illustrations, ‘‘ as rare | 
as an old post-boy or a dead donkey.” 

The “ tipping” being completed, the condition of the block 
is that shown in Fig. 1, and the cutting out of the cap space 
has now to be commenced. To this end holes are bored 
through the block at each end of the space, and the material 
between them sawn out along the dotted lines by means o 
a very small circular saw, mounted on the lathe mandril. 
This mode of working involves the slightest amount of | 
waste, inasmuch as nearly the whole of the cop space is cut | 
out in one solid block, which may be used up for many pur- 
poses, notably for the bushes of throstle bobbins. he | 
sides of the cop space, most of our readers are aware, are | 
hollowed out or made concave, with the object of giving | 

lenty of clearance round the cop; this concavity is given 

yy a revolving tool called a ‘“‘rose bit,” made sufficiently 
small in diameter as to admit of being introduced inside the 
shuttle. 

Coming to the next important operation, the countersunk 

rtion A, of the weft hole, w, is cut out by a suitably shaped 

it, after which this hole is itself drilled out, followed by 
the drilling of the hole intended for the reception of the 
shuttle eye, c. Holes have also to be drilled for the inser- 
tion of the wire pins, d, e, f, and this drilling completed the 

rocess of cutting out the slot m designed for rare | a 
oe with the butt end of shuttle tongue is proceeded with, 
followed by the cutting of the slot n to receive the spring 3, 
which keeps the tongue steadily closed when down in the 
shuttle. The sharp corners left by the slots at the end of 
the cop space are afterward removed; this being accom- 
plished, as also was the cutting of the slots, by applying the 
shuttle to a succession of revolving cutters, suitably sha 
on their edges for the recesses they have to make. The final 
operation in body shaping is to turn the ends down in a 
lathe, so that they receive the proper pointed shape by mak- 
ing the turned surface smooth and continuous with the 
conical surface of the tips. 

The finishing processes are few and simple. The inequal- 
ities on the surface of the shuttle body left by the saw- 
shaped teeth cf the cutters are carefully smoothed down by 
means of a flat steel scraper, which is also employed at the 
same time to remove a oe angularities left after the ma- 
chine work, and the scraping finished, the shuttle passes to 
the lad whose duty it is to place the hinge portion of the 
tongue in its slot or recess, and then to drive in the pins d 
and e. Another lad puts in the joint spring », and depress- 
ing its short aim by a small hand lever, secures the whole by 
driving in the peg f. A slight rubbing with sand paper and 
stamping on the maker’s name completes the shuttle, after 
which it may be packed ready for the market. 

Not the least part of this article is the metal work it con- 
tains, and no insignificant portions of the metal work are the 
tips. Formerly the manufacture of these involved hand | 
labor of the severest description, but latterly smal! steam 
hammers, with suitably shaped dies, have been coming into 
vogue, and with very good results. The hammer head and 
anvil constitute in fact a series of tools, consisting of a pair 
for drawing down, a pair of dies for roughly shaping, a | 
pair for finishing, and a pair of cutters. he steel from | 


THE TECHNOLOGY OF THE PAPER TRADE.* | fiber the tubes are 
somewhat thicker, and are jointed or notched, like a cane or 
By Wut Arnot, F.L.S8., Edinburgh. rush. The notches assist greatly in the adhesion of the 
| able properties of length, strength and flexibility, an 
Raw Fibrous Materials, their ya <a and Treatment | latter property is increased when the walls of the. tubes are 
preparatory to Pulping. |crushed together under the action of the beating engine. 
Tue materials which have, at one time or another, been From this fiber a very strong sy my oe ge made ; 
experimented upon, with the view ot oaeeey Som into | indeed, no better material than can be or the pro- 
paper, may certainly be counted by hundreds. Very many duction of a first-class paper. . 
vegetable substances have, indeed, been manufactured into| Ropes, coarse bags, and such like are made from hemp, the 
paper, but comparatively few of them have been found to , cellulose or fiber of which is not unlike that of flax, only it is 
yield satisfactory commercial results. The scarcity of the of astronger, coarser nature. Manilla yields the strongest of 
material itself, the low percentage yield of fiber, or the diffi- all fibers. Jute, which is the fiber, or inside bark, of an In- 
culty of disintegrating and bleaching it, have put scores of | dian plant, yields a strong fiber, but is very difficult to 
what appeared Seeuiting substances entirely out of compe- | bleach white. 
tition. Esparto fiber, which is now so extensively used, holds an 
The necessity of supplementing our rag supply by other | intermediate place between the fibers I have =~ described 
fiber-yielding substances early engaged the attention of | and those of wood and straw, to which I am about to refer. 
manufacturers. We find that, more than a century ago,| The fiber of straw is short, pointed and polished, and can- 


f | many varieties of wood, leaves, straws, stems, roots, peat, and | not of itself make a strong or flexible paper. 


other substances had been experimented upon, and, in most| The nature of wood fiber depends, as may readily be sup- 
cases, reasonably good paper made from them. Some inte-| posed, upon the nature of the wood itself. Yellow pine, for 
resting historical records of those experiments exist, and | example, yields a fiber long, soft and flexible—in fact, very 
among them we may mention a book published in 1772, con- | like cotton; while ash and many other woods yield short, 
taining specimens of paper made from 60 different subtances. | acicular fibers, which, unless perfectly free from extraneous 
A copy of this book may be seen in the British Museum. It | matters, possess no flexibility, and, in any case, are not 
is not, however, our province to enter into an examination of | elastic. iw 

the records referred to, but I cannot help mentioning the| This isa field requiring further study and investigation, as 


names of Jacob Christian Schaeffer and Matthias Koops, 
who, at avery early date, threw an excellent spirit of in- 
quiry into the problem, and were rewarded with what we 


little reliable information of a really scientific character can 
be readily reached. The manufacturer can tell you the 
character of his fibers from the character of the paper which 


must consider very vat success indeed. Another name | he produces from them but we want to be able to say what 
which ought to be mentioned in this connection is that of | kind of paper will be produced from a given fiber, from our 
Mr. Thos. Routledge, to whom undoubtedly belongs the | knowledge of the character of the fiber itself. The micro- 
credit of introducing esparto grass, and who is at present | Scope has here a thoroughly practical field to investigate. 
striving to introduce another new and, as he believes—nor is | Much of a desultory character has no doubt been done by 


any one more qualified to judge—better 1 aterial. 

re white unsized and unloaded paper may be said to be 
pure cellulose. The mechanical or physical condition in 
which this substance exists is undoubtedly of more interest 
to the paper-maker than its chemical constitution. Seeing, 
however, that it is the basis of all vegetable fibers, and is 
liable to be affected by the chemicals employed in the pro- 
cess of preparation, we must give some little attention to its 
chemical history. 

Pure cellulose is a white, translucent solid, half as heav 
again as water, in which, as in alcohol and oils, it is insol- 
uble. The elements of which cellulose is built up are car- 
bon, hydrogen and oxygen, in the proportion of 6, 10 and 5 
equivalents respectively. Centesimally represented, it would 
be carbon, 44°45; hydrogen, 6°17; and oxygen, 49°38. 

Cellulose is found in various states of aggregation in the 
vegetable world, ranging from the gelatinous condition of 
Iceland moss to the horny condition of vegetableivory, nut 
shells, seeds, and such like. It is. almost invariably asso- 
ciated with extractive and other matters, which must be re- 
moved by chemical treatment if thecellulose is wanted pure. 
Potash and soda will remove the resinous and extractive 
matters, and hydrochloric acid the mineral constituents, co- 
pious washings being employed after each treatment. 

Strong sulphuric acid converts cellulose into dextrine, 
which, though physically very different from cellulose, is 
identical in chemical constitution, and is therefore said to 
be isomeric with it. Boiled with water, this dextrine is con- 
verted into glucose or fruit sugar. Strips of paper or linen 
can thus be converted into sugar. 

Strong boiling hydrochloric acid converts cellulose into a 
fine powder without changing its composition, while strong 
nitric acid produces nitro-substitution-products of various 
degrees, corresponding to the strength of the acid used. 

Chlorine gas passed into water in which cellulose is sus- 
pended rapidly oxidizes and destroys it, and the same effect 


which the tips are made is worked in the form of bars about | takes place when hypochlorites—such as hypochlorite of cal- 
¥g in. square; the shank is first drawn down, the tip is then ciumor bleaching liquors—are gently treated with it. It isnot 
roughly shaped in the first pair of dies, finished in the therefore the cellulose itself which we want the bleaching 
second, and finally cut off by the shears in the completed | liquor to operate upon, but only the coloring matters asso- 


siate. The shuttle tongues are made from iron bars about 
ef in. square, which is about the size of the butt, or 
h nge part; the spindle, or portion intended for the cop, 
is forged half round in order that the bow spring may be 
conveniently attached by brazing them together near the 
point of the tongue. The spring is usually left untempered, 
End both it and the spindle are smoothly ground to facili- 


tate their entry into the cop. It is possible to make both 


ciated with it, and care must be taken to secure that the ac- 
tion intended for the extraneous substances alone does not 
extend to the fiber itself. 

Caustic soda or potash affects but slightly cellulose in the 
form in which we have to do with it, but in certain less com- 
pact conditions these agents decompose or destroy it. 

An ammoniacal solution of oxide of copper dissolves cel- 
lulose completely, while an excess of hydrochloric acid 


spindle and spring in one piece of steel, but it is not obvi- | added to the solution precipitates it in amorphous flakes. 


ous what the advantages will be, and it is asserted by some 
that this method of construction has even positive draw- 
backs—-first in th. difficulty of manipulating steel of such 
reduced dimensions, rendering necessary great care to avoid 
burning the steel, and secondly, it was found that very often, 
even when carefully made, the spring snapped at its junc- 
tion with the tongue. 

For the leading particulars in this notice our thanks are 
tendered to Messrs. Irvin & Sellers, shuttle and bobbin 
makers, Preston, and we are particularly indebted to Mr. 
Sellers for the courtesy shown to us, the trouble he os 
himself in conducting us through his works, and not least 
for the very interesting way he imparted his information. 
It is but right, in an article on the “‘ Shuttle,” to record the 
fact that very many improvements, none the less important 
because often in minutia, in shuttle and bobbin making are 
due to this gentleman, although, as he good-humoredly re- 
marked, he not always obtained the credit for them. He 
was the first to have grooves made round the tip shanks to 
retain some cement; and the first in England, we believe, 
who successfully forged the tips by machinery. We also had 
the pleasure of inspecting the precursor, also designed by 
him, of the family machines for boring bobbin barrels from 
each end. We may add, too, as bearing upom our a. 
tion of the methods used for shaping shuttle bodies,that Mr. | 
Sellers has been for some time engaged in perfecting a ma- 
chine intended to trim up and completely finish the four | 
sides of the block, including the cutting of the grooves in 
one operation, saving at least about eight handlings of the 
shuttle, at the same time insuring more accurate work, as 
he expects the final scraping and sand-papering may be 
dispensed with. Experiments carried on under every-day 
working conditions have demonstrated there is consider- 
able promise of success with this machine, and-in a future 
number we hope to present our readers with a detailed 
description, accompanied with the necessary illustrations. — 
Textile Manufacturer. 


A GERMAN expedition will start shortly to explore the east- 
ern part of the desert of Sahara. It will be under the direc- 


Society’s medal for intrepid and able 


These are the principal features in the chemical history of 
this substance, and it will be well that they should be borne 
in mind, as, every now and again, we have new processes for 
treating fibers brought befoze us, many of which 
are founded upon principles entirely at variance with chemi- 
cal facts. 

The physical condition of cellulose after it has been freed 
from extraneous matters by boiling, bleaching and washing 
is, as already indicated, of great importance to the manu- 
facturer. Some fibers are short, hard, and of polished exte- 
rior, while others are long, flexibie and barbed; the former, 
it is scarcely necessary to say, yield but indifferent papers, 


| others as well as by myself, but I am not aware that any 
—— and exhaustive study of the subject has been at- 
| tempted. 

I have been favorably impressed with the appearance of 
the fiber obtained from bamboo stems, which is the material 
|upon which Mr. Routledge is at present working. The 
bleached paper stock has a close resemblance to linen stock, 
| although by no means possessing the strength of linen. That 
we have in bamboo an abundant source of high-class vege- 
table fiber there is little doubt; that it can be dealt with so 
as to make it commercially available to British paper-makers 
is the practical question to which Mr. Routledge 1s devoting 
his attention. 

We will now proceed to inquire into the treatment of 
the various raw materials from which fiber or cellulose is ex- 
tracted in the process of paper making. 

The operations of cutting and sorting rags are sometimes 
preceded by a preliminary dusting or thrashing, to remove 
the grosser portions of the sand and dust, and this certainly 
renders the eutting and sorting more agreeable operations 
than they are when done without any previous dusting. The 
objects and modus operandi of cutting and sorting have 
already been described. The cutting is occasionally done by 
a machine, but, unless in the case of very coarse materials, 
hand cutting is preferable. There is a smaller loss of fiber 
by the hand process, and, as may be readily i the 
pies and sorting can be more surely accomplished. The 

and cutting-knife is a simple blade fastened to the table, 
and inclined so that the free ena rests against the person of 
the cutter. The sizes to which rags are cut vary, in differ- 
ent mills, from 2 in. to 6 in. square, or thereabout. They 
are generally very carefully sorted into classes, and it is cer- 
tainly desirable that they should be so, as the finer the rags 
are, the less boiling and bleaching they require to render 
them quite white; and the coarser and more impure they 
are, the more boiling and bleaching is necessary; and when 
both fine and coarse are mixed, the fine portion will be over- 
done in both processes before the coarse has been sufficiently 
treated. In practice, rags are generally sorted into two 
classes as to material, four classes as to texture, and into 
three or four as to color. The cut and sorted rags are next 
put through what is known as a willow and duster, of which 
there are various modifications. One of the best forms of the 
willowing portion of the machine used in this country con- 
sists of two spiked drums revolving in opposite directions at 
the rate of 250 revolutions per minute. The rags are fed 
steadily into the willow, where they are thoroughly thrashed 
or beaten, and afterward pass into the duster. This is simply 
a revolving wire cage or screen, with blades or leaves of 
wood projecting inward a few inches. The duster makes 
from twelve to fifteen revolutions per minute, and is set at 
such an inclination as will insure the rags being anny 
freed from dust before being dischar, a ot the lower end. 
Of course these machines are incl as nearly as possible 
dust-tight, and the dust accumulates in receptacles below, 
from which it is removed from time to time. The rags, as 
they fallfrom the duster, are taken direct to the boilers, 
where we shall leave them for the present. 

In the case of materials such as esparto and straw, the 
| bunches are opened out and spread upon a table of open 
| wirework, the dust shaken out, and all the roots and other 


easily broken or torn, while the papers produced from the | ¢Xtraneous matters removed. The picked materials are put 
latter class of fibers are possessed of a great degree of strength | into bags, and, without any further treatment, taken to the 
and flexibility. boilers. Sometimes in preparing straw for the boiling pro- 

Fibers from etraw, and from many varieties of wood, may | cess it is cut into short lengths, te facilitate the stowing of 
be taken as representatives of the former class, those from | it into the boilers ; it is naturally so bulky that, in order to 


hemp and flax affording good illustrations of the latter. 
There are, of course, between these two extremes all degrees 
and combinations of the various characters indicated. 

It will be readily understood that hard acicular fibers do 
not felt well, there being no intertwining or adhesion of the 
various particles, and the paper produced is friable. On the 
other hand, long, flexible, elastic fibers, even though compar- 
atively smooth on their exterior, intertwine readily, and felt 
into a strong, tough sheet. 

We shall look briefly at some of the leading and represent- 
ative fibers from this point of view. 

Cotton fiber is long and tubular, and has this peculiarity, 
that when dry the tubes collapse and twist on their axis, 
this property greatly assisting the adhesion of the particles 
in the process of paper ae. In the process of dyeing 
cotton the coloring matter is absorbed into the tubes, and is, 
as will be readily appreciated, difficult of removal therefrom. 
Papers made exclusively of cotton fiber are strong and flex- 
ible, but have a certain sponginess about them which papers 
made from linen fiber do not possess. 

Linen is the cellulose of the flax plant, and before it reaches 
the paper-maker the extraneous matters have been removed 
by ne S retting, boiling and bleaching; consequently 
it requires but little chemical treatment at his hands. Linen 


tion of Mr. Rohlfs, who has received the Paris Geographical 
exploration. More 
than one savant will be of the party. 


* A recent lecture delivered before the Society of Arts, London. 


get a full supply in, some such plan is necessary. Machin- 
| ery similar to the well-known thrashing mill has been intro- 
| duced for the purpose of cleaning and dressing esparto. 
Some very effective work has been done by it, and that at 
a considerable saving as compared with the hand-picking, 
| and we doubt not that, by and by, the use of such machines 
will become general. 
Wood is cut into chips of various d of thinness— 
the average being about half an inch—by machines of 
which quite a variety have been invented for the purpose. 
Before being fed into the boilers, the chips are sometimes 
bruised or disintegrated in a bark mill or similar appliance. 
Poplar is recognized as one of the most suitable woods 
| for paper making, and, with the view of meeting the de- 
| mands of the future, Mr. Young, so well known as a friend 
|of science and the successful manufacturer of paraffin, 
| sometime ago planted many square miles of poplars on 
| Deeside, in Aberdeenshire. Uniertunstely, either the soil 
| or the climate has proved unsuitable for the culture of this 
| tree, and large numbers of those planted have died out. 
Many other woods, however, are suitable and available for 
|the making of paper, and in Sweden log and batten ends 
of all kinds are chopped up for this purpose. 
| The raw materials having been, as far as possible, freed 
| om mechanical impurities, we have now to subject them 
| to the highly important process of boiling, in w by the 
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aid of a powerful chemical agent, the chemical impurities | and discharged again over the top. Such is the general ac- | sults, would be to evaporate thes boilings,” and bathe the 


are rendered soluble, or, failing this, made more easy of re- | tion of this boiler, the principle involved being the same as 
moval in the washing process which follows. The boiling that of the ordinary blower or injector, which lifts water 
operation is conduc in a steam-tight vessel, of which | froma well or forces it into a steam boiler under pressure. In 
there are various forms, and the necessary heat is obtained | filling such a boiler as I have described with, say, esparto, 
from steam variously applied. Caustic soda is now almost care must be taken to get as large a quantity in as possible, 
exclusively employed as the chemioal agent, and we pro- and this can be best accomplished by setting the ‘‘ vomiter” 
pose in a subsequent lecture to consider particularly, along to work after as much has been got in as conveniently can. 
with other chemicals, its nature, valuation, and recovery. | The lid may or may not be cl , and after a time it will be 
For our present purpose it will be sufficient that we clearly found that the grass has been reduced in bulk considerably, 
understand that caustic soda is one of the most powerful so that a further quantity may be added. After a little time, 


alkaline substances, and being uncombined, it ly seizes 
and combines with even feebly acid vegetable substances, 
while its action as a solvent is also powerful. | 
The work which the boiling caustic soda solution performs 
in the case of rags is the extraction of fatty, glutinous, and 
coloring matters; with some of these substances it combines 


and a repetition of the same process as before there will be 
room for another supply, and so on until the full complement 
has been got in. 


grass with clean water as often and as long as possible, run- 
ning the bathings to waste each time. 
ith the view of still further obviating the pollution of 
the Esk, the paper-makers there some time ago adopted a 
system of squeezing their esparto after it was taken from the 
boilers, the purpose being to press out the residual soda 
liquor, which was also evaporated. The squeezer consists of 
a pair of metal rollers covered with cocoa yarn, with 
suitable feeding and discharging bands. This system has, 
however, been almost entirely abandoned, owing to the little 
= which it did to the stream, the irregularity of the work 
one by it, and the considerable expense involved. Various 


| bathing systems have been adopted instead, with improved 


Patent covers of one description and another have been de- | results in every way. 


vised for the purpose of putting pressure on the grass to re- | 
duce its bulk in the boiler. 


Revolving boilers, I have said, are not suited for esparto. 


I do not think the object a good | This class of raw material suffers from being knocked about 


to form soaps, some it decomposes, and others are dissolved | one; the grass, while in the process of boiling, should not be | while in process of being boiled, as it gets broken up in such 
squeezed together further than by its own weight, for, if | a way that the wet picking is seriously interferred with. Rags 


by itsagency. It has also a softening action on the fabric of 
the rags, which renders the disinte 
after processes more easy of accomplishment. 

In America, rags are frequently treated with caustic lime 
instead of caustic soda, but this is not done to any consider- 
able extent in this country. The two agents are also some- 
times used together. in his work on 
making, advocates the use of lime in preference to soda for 
the preparation of rags, and it seems to make out a fair | 
case in favor of the former. Although lime is only very | 
ew soluble in water, its action is evidently consider- 
able, owing tothe ready absorption of that portion of it 
which is in solution by the fatty and other impurities in 
the rags, and the immediate solution of more, which in turn 
is also absorbed. This solution and absorption may go on 
continuously and rapidly, and the desired effect be ac- 
complished much more speedily than we could anticipate, | 
judging from the circumstance of the comparative insolu- 

ility of the agent. Some colors are not removed by lime, 
however, and I suspect that in this country grave objection 
would be made to the discharge of waste lime liquor into | 
our streams, as, unlike soda liquors, they could not be 
profitably evaporated. I think, too, that the amount of | 
gritty matters, as well as the excess of lime left among the 
rags, would be objectionable and involve much additional 
washing. 

Upon raw fibrous substances, strictly so called, the action 
of caustic soda in removing the oily, resinous or gummy, 
and silicious matters, and promoting the disintegration of 
the mass, is theone thing which has rendered the use of | 
almost all our vegetable stems and leaves possible. A plant 
might consist largely of the strongest and most desirable of | 
fibres, and yet be quite useless to the paper-maker if he 
had not some ready and effectual means of removing the 
substances which either coat its exterior or cement the | 
various fibers into one hard, compact mass. The cells of 
which the cellulose or fiber forms the walls are generally en- 
cased in a thin covering of what is called lignine—a sub- 
stance differing somewhat in physical proprieties, but of 
the same chemical constitution as cellulose. The lignine- 
coated cells, again, are closely packed and cemented 
together with various substances, sometimes waxy, some- 
times gummy, and sometimes resinous, and the whole is 
often covered with a waterproof coating of silica, as in the 
case of straw, esparto, and cane. 

Caustic soda, in strong solution and at a high temperature, 
readily dissolves the silicious scale, forming a well-defined 
chemical compound known as silicate of soda. It further 
combines with the resinous matters, forming compounds 
which may be generally regarded as resinates of soda, or resin 
soaps, while with oils and fat other soaps are readily formed. 
The bonds which held the cells or fibers so firmly together 
are thus broken, and the fibers are free to separate when 
subjected to the necessary mechanical processes. It is thus 
evident that the process of treatment called “boiling” is 
one demanding careful study. The caustic soda, too, is an 
expensive agent, and economy in its use is therefore of the 
highest importance. 

he boilers may be either stationary or me, deep or 
shallow, cast or malleable, of capacity measurable by cwts. 
or by tons, high pressure or low pressure, so diverse are the 
arrangements in practice in all of these particulars. There 
are good-working and bad-working boilers of all these 
classes. What has to be aimed at in boiling is thoroughness 
and uniformity, accomplished in the shortest possible time, 
with the smallest expenditure of soda and steam. All the 
excellencies are not necessarily confined to one class of 
boiler, and our experience goes to show that the boiler 
must be very bad indeed if, with some alterations in its in- 
ternal arrangements and proper management, it cannot be 
got to do fairly work No doubt a large, well-pro- | 
portioned, and well-constructed boiler, working under high | 
pressure is in its nature calculated to do proportionately | 
more and better work than a small one of the ordinary low 
pressure type. The gallons of soda solution or ley per 
ewt. will less in the former than the latter, taking it 
for granted, of course, that they have been equally well 
packed, and, as a consequence of this, the material will be 
either quicker or better boiled or the work will be done with 
less per cwt. 

For esparto a stationary boiler is always to be preferred, 
while in the case of rags there is some evidence to show 
that a good rotary does yield results which compare favor- 
ably with even the best stationary. 

f the many forms of stationary boilers, patented and 
unpatented, I prefer what is known as the ‘* vomiter,” 
which for all ordinary purposes may be made of cast iron, 
but, if intended for very high pressure, is usually made of 
malleable plates, like a steam boiler. A convenient size is 
nine feet six inches wide by five feet deep, and capable of 
boiling two tons of esparto grass. It is fitted with a per- 
forated false bottom, and with as little below as 
possible. In the center of the boiler is pl a rather wide 
vertical tube open at both ends, the upper end bein 
enlarged like an inverted bell, and covered at a distance o 
a few inches by a plate or ‘‘ bonnet” as it is called. At the 
bottom of this wide tube is the orifice of the steam-pipe, 
which usually discharges upwards, but it is sometimes 
carried down through the cover of the boiler, and made to | 
discharge at a distance of an inch or two from the bottom. 
When the boiler is charged with its complement of rags, or 
esparto, soda and water, and the man-lid closed, the steam 
discharged at the foot of the wide tube rushes upwards, 
carrying the soda liquor with it, and the liquor strikin 
with some violence upon the under side of the ‘‘ bonnet, 
discharges umbrella-like all over the surface of the raw 
This action continuing speedily, empties the 


| 


material. 


space beneath the false bottom, thereby forming a partial 
vacuum and inducing a powerful downward current through | 
the material in process of being boiled. No sooner does | 
the ley get below the false bottom again than it is sucked up 


f 
tor. 


so closely compact that it is with difficulty the soda can 
—_ them, and the result is want of uniformity in 
roduct. 
‘ In charging the boiler the soda is put in first, and dissolved 
in the water, which is added before the grass is introduced, 
this being a much more satisfactory method of procedure 
than that which used to be pretty generally adopted, viz., 
utting in the soda in solid lumps on the top of the ‘ 
oda takes some little time to dissolve, and, doubtless, the 
action of the solid soda or of the highly concentrated solution 


| draining from it would be detrimental to those portions of the 


charge coming under its immediate influence. The practice 
as to — 60 or 70 per cent. caustic soda varies; one paper- 
maker tells us he cannot boil his grass soft with 60 and is 
obliged to use 70; another laughs at such an idea, and boils 
well with as many pounds of 60 as his neighbor uses of 70. 
Now, I believe that no one need use 70 per cent. for boiling 
either esparto or straw; it is proportionately more expensive, 
and undoubtedl ints to a screw being loose somewhere 
when it is foun that 60 per cent. soda cannot do the work. 
= ey some people say they can boil Oran, or African grass, 
which is coarser than Spanish and requires more soda, with 


154 lbs. of 60 per cent. caustic, while others cannot boil Span- | 


ish with less than 17 Ibs. per cwt. No doubt the pressure 
under which the boilers are worked has something to do with 


‘this diversity of opinion and experience; no doubt also 


many makers consider grass well boiled which others would 
consider hard. We believe that very much depends upon 
the amount of solution per cwt. which one maker can manage 
to work with as compared with another. The stronger the 
solution the better the work will be done, as there is always 
an excess of soda used: if it is kept well concentrated it will 
do its work well, whereas if it is much diluted, it will as 
certainly do its work indifferently. This question of the 
strength of the soda solution has also a powerful bearing 
ae the question of time of boiling, and is one of a series 
of circumstances which determine whether one or two 
charges can be got out of a boiler per twenty-four hours. In 
practice we have both extremes; and it is quite obvious that 
he who can take two charges out of his boilers in twenty- 
four hours can do with one-half of the plant that another 
taking only one charge in the same time must require. 
Before considering the boiling process, as conducted in re- 
volving boilers, we shall look into the further treatment of 
esparto, and similar raw materials, in stationary boilers, 
The boiling having been completed, the spent soda ley is 
run off, and, for the sake of the profit to be made, as weil as 
with a view to the conservation of the purity of rivers, evap- 
orated. With the evaporation process we shall have more to 
do by-and-bye. Meantime, we must consider the cooling of 
the charge. This is usually done by simply filling up the 
boilers with cold water, and allowing the whole to stand qui- 
escent for a few hours before running it off. When the 
“‘ coolings,” as they are sometimes called, are not permitted 
to be run into the stream, they are used for causticizing the 
recovered soda, or for dissolving the fresh caustic soda, and 
re-furnishing the boilers. Most of the mill owners in Scot- 
land have to do this, and in some cases still further pressure 
is put upon them. I have recently proposed a system of 
treating esparto, which I have found to give entirely satis- 
results alike to the paper-maker and riparian proprie- 
1e boilers are filled three times in succession: Ist, 
with ‘‘ boilings;” 2d, with what I propose calling ‘‘ second 
boilings;” and 3d, with ‘‘ coolings” properly so-called. The 
“coolings” ultimately become “second boilings,” and the 


, second boiling ‘‘ boilings;” there is but one volume of liquid 


to evaporate, and a considerable additional strength is given 
to that volume, so that the recovery process is rendered more 
remunerative. The wet picking is more easily and effectively 
accomplished, and as a result, cleaner — is produced. 
The washing is also reduced to one- ha , With a con- 
sequent saving of 1} per cent. of fiber, and a ma- 
terial reduction in the amount of polluting matters go- 
ing to the stream. The actual working of the process is as 
follows:—The ‘‘ boilings,” or spent soda liquor, having been 
drained off, the boilers are filled up with the “ coolings” 
of previous batches, and steam turned on until] the whole 
reaches the boiling point. It isthen shut off, and quiescence 
maintained for four hours ; one half of the ‘‘ second boil- 
ings” are then run off, the other half is kept in the boiler 
for two hours longer and then run off too. The liquid thus 
drained off in two portions is used for causticizing the soda 
recovered from the ‘‘ boilings,” and goes back to the boilers 
as fresh ley. The boilers are finally filled up with clean 
cold water and allowed to stand for four hours, when one- 
half is drained off and the remainder or second half is allowed 
to stand other two hours, when it too is drained as before. 
As already indicated, the ‘‘coolings” thus run off are used 
for the ‘‘second boilings” of the succeeding batch. The 
process is based upon well ascertained principles, and the 
results are satisfactory. During the periods, of quiescence 
referred to, the heavy black liquid in the stems of the grass 
is displaced, partly by endosmotic action and partly by 


placed liquor sinks to the lower Pip 

when it is run off the lighter and purer liquor from above 
gets down to the ow, which still retains much im- 
purity, but this is largely displaced during the succeeding 
two hours’ rest. 

I am aware that the same principle has been much more 
elaborately applied, but there are few manufacturers who can 
afford such a complicated and extensive plant as is required 
for the carrying out of such schemes. Even for the process 
I just descri about one-third more boiler power is re- 

uired, but wherever there is a serious river question or a 
esire for improved results, both in percentage, out-turn, and 
quality the additional plant required cannot be considered 
a serious matter. Of course, where there is no river diffi- 


tion of them in the | subjected toadditional pressure, some portions are sure to get do not suffer in the same way; some 
t | rolled up into little balls, but notwithstanding this, the 


culty the simplest treatment, with a view to economical re- 


rtions, it is true, get 


seem to take well to the — process. A considerab’ 
share of the work done in the boiling of rags is the extrac- 
tion of mechanical dirt from the interstices of the fabric, 
and the motion of the rotary seems to help to wash that out. 
Revolving, like stationary, boilers are manifold in form as 
well as in detail; some are — while others are cylin 
drical, and the axis of the latter again may be either hori- 
zontal or diagonal. It is really difficult to see wherein lie 
all the advantages claimed for the various designs ; what is 
wanted, however, is just what 1 have pointed out as re- 


quisite to the successful working of the vomiter, viz., to get 
as much raw material into as small a volume as possible 
without unduly compressing it. Just as you su in this 


you get your work done quickly and cheaply. 

The proportion of caustic soda used with rags varies ac- 
cording to the quality and purity, ranging from one or two 
to ten or twelve pounds per cwt. 

The boiled rags or esparto, as the case may be, are drawn 
or emptied from the boiler after the cooling has been pro- 
perly effected. The boxes into which the boiled material is 
put generally hold two cwt., and are placed on wheels for 
convenience of transit, Before going to the washing and 
breaking engine, the picking process is repeated, the boiling 
having brought to view many impurities which escaped the 
eye in the previous examination, and it is now the duty of 
the pickers to remove these, so as that the pulp about te be 

roduced may, as far as ible, be uncontaminated with 
ard or unbleachable particles. 

Wood pulp boilers, and, indeed, the whole wood process, 
have undergone a very satisfactory development in recent 
years. One of the most satisfactory of the many patented 
processes is that known as “Sinclair,” and, as I am familiar 
with the details of this system, and satisfied with the 
thoroughness of the work done by it, I shall describe it as 
Mr. Sinclair's 


representing an almost perfect system. 
patents apply to the wood boiler, and to the steam generator 
connected therewith. The operation of pulping, however, 


begins with the preparation of the timber on the saw 
bench, the work of the saw being to put the rough 
material into shape for the slicing or cutting machine. This 
machine slices the wood diagonally with the grain, thus 
facilitating the bruising or disintegrating process which fol- 
lows. The wood is raised by an elevator to the —— of a 
bark-mill, from, which, after being bruised, it dischar, 

into the pit of another elevator which lifts it to the flat 
above, where it is on a Jevel with the mouth of the boiler. 
The boilers, which are about 4 ft. diameter and 18 or 20 ft. 
deep, and of great ‘nr ~ are charged with 25 cwt. of the 
wood thus prepared. Along with adue proportion of water, 
just sufficient to cover the wood, but no more, caustic soda, in 
the proportion of 26 to 28 Ibs. per cwt., is introduced. Be- 
fore the steam is turned on to the wood pulp boiler at all, it 
is got up in a patent generator to something like 800 Ibs. 
pressure. When the valve between the generator and the 
boiler is opened, the pressure in the former rapidly falls to 
about 200 Ibs. ; in about two hours the soda liquor and wood 
have attained a corresponding temperature—about 380° F.— 
which is maintained for three hours more, when the valve 
is closed, and the pressure in the boiler reduced to about 
100 Ibs. by opening an escape valve at the top. The 
steam so escaping is utilized in heating the water 
used in the hydro-extractors to be presently re- 
ferred to. When the desired reduction in pressure in the 
boilers bas taken place, the escape valve is closed, and the 
discharge valve opened, when the remaining pressure forces 
the whole contents of the boiler into an adjoining cistern 


which is fitted with an agitator. From this, the stuff is de- 
livered in successive batches through a sieve into centrifugal 
machines, or hydro-extractors, when the ley is first expelled, 
after which hot water is introduced, so as to wash the 
pulped wood quite clean. The product is very beautiful, 
the resin and other extractive matters being now thoroughly 
removed, and the separation of the fibers almost completel 
effected. The steam generator to which we have alluded 
specially constructed for carrying very high pressures, and 
is, contrary to the opinion of timid or superficial observers, 
perfectly safe. An examination of every part of it while in 
process of manufacture has convinced me that every possible 
source of danger has been carefully st in the 
most ingenious and tage oapamans manner. I consider it due 
to Mr. Sinclair to say this much, for he has applied himself 
most laboriously and, as I have already said, successfully, 
to render such a formidable machine unobjectionable on the 
score of safety. The mechanical operation of ding or 
rubbing down raw wood into a powder is carried on exten- 
sively in America; and also, though on a smaller scale, in 
other wood-growing countries; and a portion of the product 
reaches the British a. This wood powder can 
scarcely be dignified by the name “fiber,” although care is 


| taken to apply the friction along the axis of the wood, and 


so brush off the layers, and thereby give the product as 


gra- | fib na rance as possible. The roduct of the d- 
vitation, by the heavier surrounding fluid. The heavy dis- ling 
of the boiler, so that | ters natural to the wood used; it has little or no felting pow- 


process contains all the lignine, resin, and other mat- 


er, and can only be viewed as a species of loading. 

I am fully alive to the importance of having our paper- 
stock resources developed and extended, and am y to 
admit that even this powder is a contribution in that direc- 
tion which we cannot afford to despise. We must welcome 
all additions to our resources, bearing in mind the fact that 
we are not consumers of strong white papers only, but of 
papers of all classes and characters, for the manufacture of 


|some of which very wretched stuff indeed is found quite 


suitable. 


Tue works now in progress at Chatham, England, will 
make the dockyard there the finest in the world. The work 
is chiefly done by convicts. 
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PHOTO EXHIBITS. 


Tue annual Technical Exhibition of the South London 
Photographic Society was held at the House of the Societ 
of Arts, 
ance. 


Mr. Janez Hueues explained the nature of these annual 
exhibitions—how that everything indicating progress was 
gladly welcomed, even though it be the result of a secret 
haere and that for once in a year ‘‘shop” might be 

rought to the front in as strong a manner as might be justi- 
fied by the nature of each case. 


| Mr. T. J. Pearsaru exhibited several stereoscopic draw- 
oes made by the compound pendulum apparatus of Tisley 
0. 


ndon, November 15. There was a large ‘attend. | Mr. Harrison exhibited an ingenious method of packing 
wet plates in a box, by —o round and between each, at 
e also exhibited an apparatus 

for cutting ovals in paper or board to any scale or in any | a. taken by ourselves) 


the ends, a piece of string. 


The temperature (100°) is the highest which can be safely 
adopted without partial solution of the paper; and,though low 
in comparison with ordinary formule, we have not been able 

|to use much higher with any of the materials we have ex- 
| perimented upon. The absence of water from the formula 
| is also noticeable when taken in connection with the strength 
of the acids (which, we may remark, is the actual strength 
The time of immersion is the short- 
est which will thoroughly convert the paper. It may be in- 


Mr. Wriu1aM Brooks exhibited a dro: preete, made by creased if desirable, but the only effect it appears to have is 


dimensions. 
| coverin a thistle-shaped funnel with In 
| terminal being drawn to a fine point. 


a-rubber, the lower | to make the product dissolve more rapidly in the ether and 
He also exhibited a | alcohol; if it be shortened, a partially insoluble pyroxyline 


Among the various matters exhibited were the follow- | “‘ photoscope,” the nature of which was subsequently shown. | results. The increase in weight of this sample was 61 per 


ing:— 
Mr. Tomas Boras exhibited a scenograph by Bardelli, of 
Turin. This mainly differed from the well-known sceno- 
ph—which was introduced into this country by Mr. W. 
£ Joodbury, and which has been described in detail in this 
journal—by having its body distended by means of rigid 
wires instead of by slips of wood. The stand, too, was ve' 
rigid and portable; but, as was remarked at the time, it 
hee ag have been better had it been at least eighteen inches 
taller. 


Mr. Baynuam Jones having called attention to the fact 
that he stood before them umbrella in hand and without 
any apparatus, proceeded to show that he was in reality fully 
equipped for photography. His ‘‘umbrella” was found to 
be a camera-stand of very portable construction and ap- 
parently possessing rigidity quite sufficient for his camera, 
which A extracted from one of his pockets and opened out. 
The dark slides were accommodated in a second pocket. 
Portability in the whole arrangement seemed to be reduced 


He further exhibited some fine transparencies an 
| water bath for drying emulsion plates. 
| 


| Mr. Briper spoke of the advantage of using a flat hot- 


| water bath for developing paper prints. 
| Mr. D. Datuas exhibited a fine collection of Dallastints. 


Messrs. Wrient & Co. exhibited cards of designs of gold 
chains and jewelry, printed upon a rich orange-colo 


paper in such a manner that the background was black, while | jelly before passing into solution. 


the articles were printed in gold color. 
Mr. W. B. Woopsvry exhibited some exceedingly fine 


|pellicular lantern slides, the tone being unusually good.— 


British Journal of Photography. 


ON PAPYROXYLINE. 


Now that the preparation of pyroxyline suitable for vari- 
ous photographic purposes, but more especially for emulsion 


a hot- | cent., the result weighing 240 


ins. 
| Wemay notice that the products obtained from thick ma- 
terial, whether paper or linen, dissolve very slowly, some- 
times requiring as much as an hour for complete solution; 
but if the immersion have been long enough, Ag+ A 
clear collodion is formed with little or no residue. Th 
| with ordinary pyroxyline is not usually considered a good 
feature; papyroxyline, however, differs in this respect, the 
thicker sorts swelling like gelatine and forming a transparent 
This particular — 

| required only about five minutes for complete solution. e 
omitted to state that the temperature given above is that at 
which the thermometer stood at the commencement of the 
immersion, no note being taken of it afterward. 

In the preparation of the next sample the cold acids used 
|in the last operation were freshened up by the addition of 
one ounce of nitric acid, which raised the temperature to 
| 85°; a second quantity (of 145 grains) of paper was immersed 
‘for three hours and a half. This last feature—the re- 
‘utilization of the acids a second or even a third time~is, if 


toa minimum. ‘The front of Mr. Jones’ camera was enabled | Work, has again become a matter of current importance, we | not peculiar to paper pyroxyline, at least more capable of 


to slide in two directions, laterally and vertically, by means 
of a pair of L-shaped slots, one each at top and bottom of 
the front. 

Attention was now directed to the space behind the Chair- 
man, which was fitted up with one of the backgrounds and 
some of the side slips of Mr. Lafayette W. Seavey, of New 
York, and photographs showing the various patterns of 
backgrounds were handed round for examination. 


Mr. E Dunmore exhibited a plate-holder which he extem- 
rized out of wire. When completed it formed a square 
rame, over which were extended several bands of India- 

rubber, @ la gridiron. There was a wooden handle at one 
corner. Mr. Dunmore also exhibited an oval mat made of sand- 
paper, which, when superposed upon a — oh and 
passed through a rolling-press, gave a granulated effect to 
the margin of the picture. 

Mr. F. York exhibited an ingenious appliance for clean- 
ing plates. It consisted of a short, round bung with a flat 
end, having distended over it a piece of wash-leather or 
other fabric, which was kept tight by means of a strong 
ring sliding over it. These had, he said, been designed by 
Mr. Oakley, and specimens in wood and vulcanite, as well 
as in ‘cork, were exhibited. They formed an invaluable 


rubber for cleaning plates when used with any suitable} 


cleaning powder, such as powdered pumice-stone, whiting, 
or rouge. ‘Those made of vulcanite were useful when acids 
had to be applied to the plate. He (Mr. York) also exhibited 
and described Ross’ patent filter, of the nature of which our 
readers have already been made aware. After concluding 
his description Mr. York gave the following good practical 
advice with regard to the use of filters in general: Do not 
pour the liquid to be filtered into adry filter, but first moisten 
it by pouring in a little water or alcohol, according to the 
description of fluid to be passed through it; by doing so the 
filtration will be much more easily effected. 


Mr. ALDRIDGE demonstrated the manner in which he pre- 
ferred to filter solutions, viz., by placing a plug of sponge in 
the neck of the funnel. He also exhibited a small box with 
a pressure-screw, by means of which cartes could be kept flat. 

e further showed a lens-cap fitted with colored tissue 
paper or glass, so as to give auxiliary exposures. 

Mr. W. M. Ayres exhibited an ingenious contrivance 
which he had adapted to the front of his camera, being a 
circular rotating plate like the diaphragm plate of a micro- 
scope, every aperture being fitted with transparent disks, 
each being of a different color. By means of these he had 
conducted a number of experiments in connection with pre- 
lighting and supplementary lighting of the negative. A 
number of photographs illustrating the effects produced by 
each color were submitted to‘the meeting. 


Mr. E. Cockrne also exhibited a cap containing a piece of 
colored glass, and gave an account of its action. 


Mr. J. T. Taytor exhibited the following articles, viz. :— 
1. The most recently-produced examples of M. Leon Vidal's 
lychromes. 2. An oxygen retort which had been latel 
ntroduced by Mr. Chadwick, of Manchester. 3. An ad- 
Tr leveling camera-stand by Mr. J. L. Lane. 4 A 
rge and fine collection of photographs painted by Mr. J. 
Solomon, of Red Lion square, by which the effect of oil 
aintings was obtained by means of A pe y= of working 
hind the picture. 5. A simple method of preventing any 
of aset of Waterhouse diaphragms from getting lost, namely, 


by riveting them all together, by means of a hole through the | 


thumb-piece of the stop, in such a manner that they would 
rotate easily. With this simple invention he coupled the 
name of Mr. Warnerke. 6. A well-bath with a light-proof 
cover, which had been constructed for Mr. Foxlee—its ob- 
ject being to allow the plate, after being sensitized, to be 
reared on end to drain in a moist atmosphere, so as to pre- 
vent oyster-shells or surface markings. 7. A triple-wick 
— lamp for a magic lantern, by Mr. W. C. Hughes, of 

oxton. 8. Mr. Brice’s ‘‘ ladies’ camera.” Apropgs of these 
exhibits, Mr. Mawdsley spoke in strong commendatory terms 
of Lane’s stand, confirming all that Mr. Taylor had said in 
its favor. Mr. Solomon, too, in reply to a question, said that 
by this method of painting behind a photograph the likeness 
was completely preserved. Color might, in addition, be ap- 
plied to the front if desired. 

An appliance for varnishing the margins of plates, by Mr. 
G. 8. Penny, of Cheltenham, was exhibited. 


Mr. R. W. ALLEN exhibited a dark slide much in use in 
America. 


Mr. ArncuEer CLARK, of Stourbridge, exhibited a hot-water 
bath with sloping and flat sides for warming negatives pre- 
vious to varnishing them, the leading idea in this being that a 


kind of saucepan was fixed between the sloping sides of the | 


apparatus, and this being heated by an atmospheric burner 
nerated steam, by which the flat sides were warmed. 
e also recommended that brass pipes, upon which India- 
rubber tubes were to be sprung, should te with a 
sloping instead of a straight-cut end. 


think the moment opportune for a brief notice of one form | adoption than with cotton. e have passed three succes- 
, of that substance which appears to be but little known or'| sive batches of material through the same acids, without, as 
favored in this country. We allude to papyroxyline, or | in this case, an addition of fresh acid; and the results were 
| pyrox line made from paper instead of from cotton; and, | in no way apparently inferior, though necessarily different 
though not strictly coming under that head, we shall|in character. The chief difference in this instance was a 
jinclude with it the uct obtained by the treat-| greater length of time in dissolving in the mixed ether and 
ment with nitro-sulphuric acid of linen and other fab- | alcohol, the collodion being equally clear and free from sedi- 
cs. |ment. The increase in weight we neglected to note, but we 
It is to our mind somewhat singular that though so little | believe it was greater than in the preceding case. 
used here (for beyond an occasional mention in connection; A third formula we mention to show the effect of weaken- 
with emulsion experiments we do not know that it has|ing the acids, though part of the effect may be due toa 
come into use) it is largely manufactured on the continent, | slight decrease in the proportion of sulphuric acid. 
both in Germany and France, and applied to various pur- No. 3 


poses in connection with the practice of photography. ‘ 843 
Joubtless the exhaustive researches of Hardwteh, to which 


English photographers pin their faith, have something to 


do with this result; for we believe that that gentleman de- WAter.serreeeeeseee coceeccesces ons ; 
cided by careful experiment that a more uniform and gen- pape 90°: time of: half 


erally useful product was obtained by acting directly upon bh 
the raw material; and that uncertainties introduced into the om. . 
manufacture of paper, linen, or cotton fabrics led to irregu>| There were traces of partial solution of the product, which 
larities which rendered those materials unfit to form the basis | Would probably account for a diminution in the percentage 
of so important an item in our list of matériel as pyroxyline. | Of increase of weight, which barely amounted to forty per 
However tliis may be, it must be borne in mind that fashions | cent. The pyroxyline in this case was very slow in dissolv- 
and processes have greatly changed since those researches | ing and left a good deal of sediment; but the filtered collo- 
| were made; the almost universal adoption of bromo-iodized | dion was thinner and apparently possessed greater fluent 
|collodion, the introduction of bromized emulsions, and the | Properties, drying into an opalescent film, without, however, 
‘production of an entirely different class of negative form \ Showing any appearance of structure. ms , 
some of the causes which have combined to render neces-| In general phy sical properties the following differences 
sary an entirely new character in pyroxyline. were exhibited by the respective collodions :—No. 1 was 
Tn the abstract it may appear immaterial what is the na-! most free from structure and showed the least tendency 
ture of the material used, whether raw or manufactured, | to run in lines, No. 3 coming next. In toughness Nos. 1 
provided it be cellulose in a state of at least approximate | and 2 were about equal, No. 3 being “shorter” and less te- 
|purity; but when we consider how widely different is the | nacious. No. 2 exhibited the greatest tendency to leave the 
action of the acids upon different samples of even raw cot-| glass, No. 1 being much more‘adkesive; while No. 3, even 
ton, it is not surprising that a still wider difference should | after drying, would permit a strong stream of water to play 
result when the raw material has passed through various | 0D it without, for some time, showing any inclination to 
stages of manufacture. The physical change which must | move. The working properties we must leave to a future 
be induced in the cellulose by the various processes that | atticle, our space this week being nearly filled. The photo- 
linen and paper have to undergo during manufacture, and | gtaphic qualities of these and other samples are, we may say, 
the altered forms in which it is presented to the mixed acids | Very good. — R 
when those substances are employed, are alone sufficient to| In conclusion, we have no reason to regret having under- 
render probable a widely different product, and that proba-| taken the examination of the properties of papyroxyline. 
bility is considerably Strengthened by the change in the | Our experiments have sufficed to prove to us that it is ca- 
condition necessary in the manufacture of paper pyroxy- | Pable of playing a very valuable part in emulsion — 
line. jraphy, and, we believe, will solve the problem of that desi- 
Indeed it is needful to set aside almost entirely all pre-| deratum—a pyroxyline which, while giving density, is capa- 
conceived notions as to temperature, strength of acids, and | ble of resisting the action of water in washing or precipi- 
time of immersion when any of the materials we refer to are | tating.— Journal of Photography. 
used. Thus a temperature which would be considered ex- 
cessively low for raw cotton is sufficient to entirely dissolve 
most descriptions of paper; the quantity of water permis- 
sible is scarcely less altered in quality. As regards the time 
of immersion, whereas with cotton a few minutes suffice to 
complete the action, and any increase is detrimental to the 
quality of the product, paper, and more especially linen, re- 
quires an immersion frequently extending over hours. Fur- 
ther, the gain in weight of the product—a matter of para- 


A TRIPLE-WICK LAMP. 


Density is a material factor in the luminosity of flame. 
This fact was many years since discovered by those who de- 
voted themselves to the improvement of the lighthouse 
system adopted in this country ; for, in forming a complete 
Argand burner, they placed one circular wick within 
another, taking care, of course, that each of these concentric 
mount importance when cotton is employed—would appear | Wicks should receive an ample supply of air to effect the 
to be of less moment with paper: for, though generally much | combustion of the oil. To such an extent has this been car- 
higher—frequently as high as sixty or seventy per cent. in ried by those in authority at the Trinity House, that, as we 
good samples—we have occasionally found it as low as | are informed by Mr. George H. Slight, lamps having no fewer 
only ten than six concentric wicks have been constructed in the work- 

These statements apply generally to all manufactured ma- | Shops connected with the Trinity Board. The application 
terial, though, obviously, they will vary according to the | t0 magic lanterns of this system of concentric wicks was 
nature of the individual sample. In an extended course of | long ago suggested, but never before carried into practical 
experiments we have operated upon various descriptions of | effect; for it was found that, although the great dimensions 

aper—from the finest tissue, or silk paper, to the thickest | Of a flame would be an advantage rather than otherwise in 
Plotting, such as is employed for p mm prints—and in | lighthouse illumination, it would beexceedingly objectionable 
woven materials, from thin cambric to hick, twilled calico, | 10 the magic lantern, in which instrument a small, intense 
As a general result of these trials we may state that in pro- | flame is that which best fulfills those optical conditions 
portion as the material improves in fineness and quality so | demanded by the projection upon the screen of a sharp bril- 
does the treatment approximate to that usual with raw cot- | liant image. : 
ton; while, on the other hand, the coarser and thicker ma-| With regard to the density of flame, it is probably not 
| terials require correspondingly altered conditions—lower known to some of our readers that such is the transparency 

temperature, stronger acids, and longer immersion. [t is | Of an ordinary gas flame, when a “‘fish-tail” or “‘ bat-wing 
|searcely possible in a short time to decide which of the va-| burner is employed in its production, that a piece of printed 
rious fabrics offers the greatest advantages. We have se-| matter can be read through the flame—that is to say, the 
‘cured good results with nearly all; and, in saying that, we | printed matter being at one side of the flame and the eye at 
wish to convey that we have recognized special features not | the other. : 

usually met with in ordinary pyroxyline. Our chief object | It was Mr. Marcy, of Philadelphia, Pa., who first realized 
_ has been to secure a pyroxyline suitable for emulsion work; | the fact that in order to secure intensity the flame of the lamp 
|and in this we have secured the greatest success with ordi-| must be straight, or nearly so, and its 7 presented toward 
| nary white blotting-paper—not the coarse ‘‘ drying boards,” | the condenser. In this way density of the most perfect kind 
| but a good quality of medium thickness. We shall proceed | was obtained ; but the quantity being deficient, this was 
|to lay before our readers two or three formule which ap-|™ade up by the addition of a second straight wick placed 
pear to us the best out of a considerable number. | parailel to the other. In what manner the sciopticon dis- 

Perhaps the best result we have secured, as showing good Placed the time-honored Argand lamp we do nct here pause 
*‘ all-round” qualities, is from the following formula: | to indicate ; the principle was found to be so superior to its 

No. 1 circular predecessor as to have led ina great Gegree to the 


discontinuance of the production of the latter. 
Sulphuric acid, s.g. 1°848............5. The excellence of the results secured by the adoption of 
Nitric acid, 0.g.1°43 ......ccccscccsceeost two flames having their edges directed to the condenser natu- 
White blotting-paper ... ........... -. 145 


grains. rally led to the query—How, if thrée flames were em 
Temperature, 100°; time of immersion, three hours. ployed? Mr. J. M. Turnbull, of Edinburgh, about four years 


. 8 ounces. 
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ago set himself to give a practical reply to this question by 
manufacturing a =e imilar in principle to that of Marcy, 
but having three wicks. This lamp, if we judge by a speci- 
men sent to us for examination, gave a flame rather small, 
but very rich in the actinic rays, and, in consequence, well 
aleetal for such photographic work as the production of 
enlargements. For some reason to us unknown the manu- 
facture of this lamp was not proceeded with. Within the 

t few months Mr. W. C. Hughes, of Hoxton-street, who 
Se manufacturer of lanterns, has been devoting his energies 
in a like direction ; and, without any knowledge of what 
had been done by Mr. Turnbuil, has also produced a lamp 
having three wicks. Mr. Hughes’s aim, however, has not 
been so much to further the ends of the producer of photo- 
graphic enlargements as to procure the most powerful light 
possible for the magic lantern, and in this he has been very 
successful. 

The ‘‘triplexicon”—the name he gives to the lantern 
which is lighted by the triple-wick lamp—gives a more 
luminous disk than any of the other lamps against which we 
have seen it tried ; but this is not to be wondered at when 
we reflect that in having a third wick it possesses thirty-three 
per cent. more than the others of the material from which 
the light is produced. Mr. Hughes has, by paying close 
attention to the principle by which the combustion is 
effected, produced a light possessing a high degree of 
Seng power, the quality of the light being also ex- 
celleiut. 

The wicks of the triplexicon lamp are somewhat wider— 
from front to back—than those in other lamps of similar 
principle, being almost two inches. This gives a burning 
edge of six inches in length, arranged in such a manner as to 
combine intensity, quality, and quantity. The center wick 
is straight ; the other two are slightly curved, so as to em- 
brace the center one between them. he wick tubes, how- 
ever, are well separated, the flames being all brought into 
close proximity by the metal cap above the lamp, and 
—— an aperture in which the flame must ascend. 

A glass cone, of sugar loaf proportions, surrounds the flame, 
this being retained in position by a cone of metal having two 
large apertures in the sides opposite to each other, one of 
which allows the light to pass backward, where it is re- 
ceived by a reflector, and the other to be projected forward 
to the condenser, which is four inches in diameter. To the 
top of this cone is attached the metal chimney. The oil for 
which it is constructed is the ordinary paraffin oil, and the 
heat produced is necessarily great ; but in this, as in the 
case of all other lamps of the sciopticon family, there is such 
a perfect system of ventilation as prevents the reservoir from 
becoming heated. —British Journal of Photography. 


THE LOSS-FORMATION OF NORTHERN CHINA. 


THE account of the léss formation of Northern China is of 
special interest, because of its wide distribution and its con- 
nection with the social condition and welfare of the people. 
Baron von Richthofen -observes that west of the alluvial 
plain of the sea-border—which plain in the vicinity of Pekin 
extends 175 English miles west from the Petschili gulf— 
there is a terrace of liss thirty to eighty meters in height. 
Continuing west, there is, next, a mountainous region on 
the east border of the Province of Shansi, and then succeeds 
a plateau largely covered with liss, which is 600 to 1,000 
meters above the sea-level. Again, further west, after pass- 
inga mountain range, there is a second plateau, 1,500 to 
1,800 meters above the sea-level, which is covered in great 
part with léss. The river Fonn-ho (a stream flowing south- 
ward into the Hoang-ho, through the center of the Province 
of Shansi), occupies a deep channel cut through it along its 
western border. West of this plateau there is another 
mountainous region, in which flows north and south, for 
300 miles, the Hoang-ho or Yellow River. Beyond, throu 
the Provinces of Shensi and Kansu, the ldss is widel 


| 


feet, which would give a chance for the introduction over 
the area of China, within comparatively recent times, of all 
kinds of marine life. He rejects also the view that the léss 
is of freshwater origin, deposited from the waters of vast 
lakes that formerly covered a large part of the country—the 
opinion brought out by Raphael Pumpelly in his valuable 
** Geological arches in China, Mongolia and Japan,” 
published in 1866;* urging that the shells are not trans- 
ported shells, but instead occur where they were left by 
their animals; that there are no freshwater species; that the 
indications of vegetation (mentioned above) are so exten- 
sively distributed through the ldss that the plants must 
have grown abundantly over its surface, as the accumulation 
went forward instead of being a deposit by transporting 
waters ; that the bones of mammals indicate also that they 
have not been transported. He says also that there is no 
evidence of glacial origin, no moraines or other marks of 
glaciers having been observed in any part of the country. 
Baron von Richthofen holds that the léss formation is a 
subaerial accumulation, due to the drifting action of the 
winds; to transportation by rivulets from the hills imme- 
diately adjoining each léss basin; and to the mineral 
material left over the basin by the growing grasses and 
other plants. The first and last of these causes are made the 
most effectual. The degradation of the rocks of the neigh- 
boring hills by decomposition and alternate changes of tem- 
perature, produces the loose grains for transportation. The 
plants covering the great plains served to stop the wind- 
drifted earth, and so keep the accumulation ever in progress. 
He observes that the true loss is made over a dry surface and 


| he calls it Jand-léss, But the léss basins have generally had 


a lake at center; and about the lake the deposit is thin- 
laminated or stratified; and this he calls lake-léss. The lakes 
had formerly greater width than now; and in the valley of 
the Wei, where the true léssis extensive, he hassecn it over- 
lying the laminated lake-léss. About the dried-up basins, 
under the present dry climate, salt efflorescences are com- 


mon. 
From all the facts he concludes that the léss-basins were 


of samarskite from a new locality, viz., Grassy Creek Mine, 
in Mitchell County. Previously this mineral had been 
found chiefly, I believe only, at the Wiseman Mine. 

A notable fact in connection with the occurrence of these 
uranium compounds is their association with a characteris- 
tic pinkish feldspar, which suggests the inquiry whether 
there may not be another mineral of this group not yet de- 
termined; and this is rendered the more probable by the 
presence, in the Wiseman Mine at least, of a thin earthy 
coating on the cleavage surface of the feldspar of a pro- 
nounced pinkish color. Professor Julien has some of this 
in hand for determination, as soon as he can isolate enough 
for that purpose.—American Journal of Science. 


LARGE BOWLDERS IN NEW HAMPSHIRE. 


One of the largest of bowlders has been recently found 
by Governor Prescott upon the land of E. H. Chase in the 
west edge of Nottingham, New Hampshire, at the base of 
Pawtuccaway Mountain. It measures 62 feet long, 40 wide, 
and is at least 50 feet high. The cubic contents are about 
70,000 feet, giving for the weight nearly 6,000 tons. Close 
by this are two others, each including nearly 50,000 cubic 
feet; and within the distance of one-fourth of a mile are 
nine more of about the same size. 

The largest bowlder in Vermont is called the Green 
Mountain Giant, lying on a hillin Whittingham; it contains 
40,000 cubic feet.—Daily Monitor, Concord. 


CALIFORNIAN FRUITS IN CALIFORNIA. 


Tue correspondent of the Gardener's Monthly, Mr. T. G. 
Yeomans, is traveling in California. In a letter to his fam- 
ily he + 

“While it grows that of almost every variety, it is 

merally conceded by those who are best informed on 


the subject that their fruits, of the apple and pear at 
least, while they attain large size, are inferior in quality 


fr t vere |/to those grown in the portion of the Atlantic States 
originally sites of salt lakes; that the land had less height |where they are grown most largely; and I think it is 
in the interior to the northward than now, as shown by the | generally admitted that the same difference, in a greater 


succession of léss basins going west, and that the basins had 
consequently very great extent; that the climate was so dry 
that the evaporation exceeded the fall of water, and conse- 
quently the streams were very feeble, or dried up, and that 
this was another occasion for great undrained basins; that 
the true liéss was formed about the dry borders of the basins 
by the methods above mentioned, and gradually spread in- 
ward, covering the lake-léss as the water of the basin dimin- 
ished, so giving the _ surface of the deposit a slight 
pitch inward, which feature he states (as also Pumpelly) is 
common; that the condition of Northern China, at the time, 
was much like the present state of the salt-steppes of Cen- 
tral Asia; and that the léss-making era was brought to an 
end by a change of climate in which great rains changed the 
rivers to floods, which led to their cutting ebannels through 
the basins and opening up the present system of drainage. 
Thus the Hoang-ho came into its modern existence. The 
reference to a less height formerly over the interior than 
now would seem to imply that this drainage result was 

romoted also by an elevation to the present level. The 
dss where it adjoins the hills often contains alternating 
beds of pebbles and earth; and this is attributed to rivulets 
from these hills. The salt-steppes of Central Asia are par- 
ticularly described in order to illustrate the views ad- 
vanced. 

Mr. T. W. Kingsmill’s article, referred to above, was 
written as acriticism of Baron von Richthofen’s views; and 
it is of interest here to have his arguments. The most im- 

ortant are these: that the disintegration going on over the 
ills is a very inadequate source of material for such great 
and thick deposits, and the winds an insufficient means cf 


h | transportation; that the plants could furnish tothe mineral 
y/ accumulations only what they took from it, and hence 


spread ; and, on the authority of the missionaries and the| would add nothing; that the léss is so easy of removal that, 
Chinese, it continues in the valleys to the most western | if terrestrial in origin, it would have been more or less car- 
sources of the affluents of the Hoang-ho, over 900 miles, ried off, and hence so thick accumulations could not have 


from the coast. 
plains or valleys into Mongolia. Southward, it occupies 
basins in the broad valley of the Wei, the largest tributary 
of the Hoang-ho; and it also occurs in the valley of the 
Han. It is found also farther east over parts of the low 
near Nanking, Tung-ting Lake. and Po-yang Lake, which 
are its lands of Honan and Shantung. South of Honan it 
exists in isolated areas along ney of the valley of the 
Yang-tsze River, as extreme southern positions. Its great- 
est areas are in the region of the Hoang-ho and its tribu- 
taries, in some portions of which it has a thickness of sev- 
eral hundred feet—even 2,000 to 2,500, according to Baron 
von Richthofen. 

The material of the ldss, like that along the Rhine, is a 
age earth (whence the name ‘‘ Yellow River,” 
given to the Hoang-ho), very porous, exceedingly fine in 
grain, and friable when dry; and affording on chemical 
analysis, more or lesscarbonate of lime. It often contains, 


The ldss spreads northward along the! been made. 


Mr. Pumpelly’s memoir appeared in advance 
of Baron von Richthofen’s. He argues (from facts ob- 
served northwest of Pekin and about Kalgan) for the fresh- 
water and lacustrine origin of the léss from the presence of 
shellsin the deposits (at Té Hai); from the uniform consti- 
tution and fineness of the ldss, this ‘‘ proving that it has not 
come from what were the neighboring shores, but that it 
was brought into the lakes by one or more large rivers, 
which must have drained an area of great extent.”—J. D. D., 
Amer. Jour. of Science. 


or less degree, exists between aches, cherries, berries, 
and other fruits. The apples I have tasted from time 
to time for the last two months are insipid in compari- 
son with the same varieties grown with us in Western New 
York; and the same difference appears in such pears as I 
have tasted. If this be true of the green fruit, it will fol- 
low with the same fruits when evaporated or canned. The 
strawberries and other small fruits are almost exclusively 
grown by the free use of irrigation, which unquestionably 
gives large size at the expense of fine quality. I am in- 
clined to the opinion that the foggy weather so characteristic 
of this State generally, taken in connection with the wonderful 
fertility of the soil and irrigation, tend to give size of pro- 
duct, but wanting in flavor or quality. ets, squashes, 
and other vegetables are forcible illustrations; and the ef- 
forts to manufacture sugar from beets in this State have 
shown this vegetable to be wanting in saccharine quality. 
And the quality of grapes grown in the most fertile valleys: 
is admitted to be inferior to those grown on the higher lands, 
either for raisins or wine; and it is probable that the want 
of popularity of California wines may be owing to an in- 
herent original want of an essential element in the grapes. 

** As evidence of the apparent effect of fogs and moisture 
on vegetable growth, witness the mossy trunks and branches 
of apple trees in every part of the State; and not on apple 
trees only, but on almost all fruit trees, as well as many 
trees not fruit-bearing; also on the roofs of buildings and 
fences—often on one side only, but generally on every fence 
of many years’ standing. 

‘In corroboration of the foregoing news, let me mention 
that, while peaches are grown plentifully and sold cheaply 
here, and also canned in large quantities, yet the canned 
peaches that are conceded to be the best quality and sell at 
the highest prices are put upin Baltimore. The sweet corn 
that sells at the highest price is canned in Maine.” 


ASPARAGUS.FORCING IN PARIS. 


I mAveE lately visited a very extensive establishment for 
the forcing of asparagus in Paris, of which a few words may 
not be without interest to the readers of The Garden. In 
all about a half an acre of glassis devoted to the culture, 
and a supply is obtained from early in September to the end 
of April. It is forced in three ways: in houses heated with 
hot water; in frames sunk in the ground and heated in the 
same way; and lastly, in frames plunged in warm stable 


manure. It to be forced in each 

: case, though the stable manure seemed to offer the simplest 

URANIUM MINERALS IN NORTH CAROLINA. means. As usual, here the frames are small—about four 
By W. C. Kerr, State Geologist. feet wide. The roots are placed directly on the manure, not 


Besipes the samarskite of the Wiseman Mica Mine in 
Mitchell County, with the associated hatchettolite of Dr. 
Smith, the minute crystals of microlite found in several 


at different levels, calcareous concretions (Léss-minnchen);| Mines, and some stains and incrustations of uranium com- 
and also in some places the shells of land-snails and bones pounds, a new locality, the Flat Rock mine, recently visited, 
of terrestrial mammals, but never, according to the author, | bas yielded the following, in immediate association, viz.: 


shells of fresh-water snails. Vegetable remains also occur 
init. From top to bottom it is penetrated by very small 


tubular passages, which are like those that are now in many | Cent, 
places left by the rootlets of grasses and other small plants, | !2 One part 
after their decay; and these are set down as evidence that | gtavite vein, and are found in irre 


the whole mass of the loss has been successively penetrated 
by the rootlets of growing plants. The léss deposits have 
very generally, as on the Rhine, a vertical cleavage struc- 
ture leading to its becoming eroded vertically, and is with- 
out the thin horizontal lamination or planes of bedding of 
ordinary alluvium. There are often, however, at intervals 
usualiy of more than fifty feet (but varying from a few feet 
to more than a hundred), horizontal divisional planes which 
are usually connected with planes of concretions. In con- 
sequence of these structural peculiarities, the léss fronts the 
valleys with high vertical walls, in which are occasional 
horizontal terrace-like shelves. It becomes reduced by in- 
tersecting streams or streamlets, and the rills from the heavy 
rains, to regions of deep and narrow labyrinthine passage- 
ways, groups of lofty obelisks, castles, clustered towers. 
Instructive views of its scenery are given in the volume.- 
Baron von Richthofen discusses the theories as to the 
origin of the léss, and adopts that which he had advocated 
in his memoirs on the Provinces of Honan and Shansi, 
published at Shanghai in 1870. He objects, with reason, to 
the theory of marine submergence, advocated by T. W. 
Kingsmill’, Esq., in the “‘Quarterly Journal of the Geological 
Society” for 1871 ‘p. 876), on the ground that the shells, 
bones and vegetation are all terrestrial; that there are no 
marine relics of any kind in the deposits; and states that it 
would require an oscillation of level of several thousand 


Uraninite, Gummite, Uraconite, and, as incrustations on the 
outside of the latter, and of the fragments of rock adja. 
Torbernite and Autunite. These minerals occur only 
of the mica-bearing portion of a very large 
lar nodules and round- 

masses, some with a nucleus of uraninite of one-half to 
three-fourth inch, enveloped with a heavy layer of gummite, 
outside of which is a pale a earthy coating from an 
eighth to a fourth of an inch thick, which is uranochre, or 
uraconite, One lump, the largest, weighs just a pound, 
and in all I obtained between three and four pounds. The 
quantity of pitchblende remaining unaltered is very small, 
and by far the greater part of the mass of the nodules, 
probably nine-tenths, is gummite; and the smaller ones are 
nearly or entirely changed to uraconite. 

I have recently obtained specimens, one pound in weight, 


mblished in a quarto of 144 , with 
tion, as No. of the Sm’ jan 
m, D. C., October, 1866. The 


* Mr. Pumpelly’s Memoir was 
maps, by the Smithsonian Insti 
Contributions to Knowledge, Washi 
author visited the region northwest of 
His descriptions of the features of the dss ons are like those 
Richthofen. He eays, after alluding to its vertical cleavage: “‘ The coun- 
try is often cut up by gullies thirty to seventy feet deep, and from ten to 
twenty feet wide, wit In these channels wagon-roads run 
for many miles without rising to In _ the valley between the 
Kwantung (pu) and the Yangkan defile, I crossed the gully forty or | 
feet deep and not more than four feet wide, having the same breadth a 


vertical walls 
the plain. 


flat, as they would be in the a but packed as 
closely as possible, from 500 to 2, roots—according to 
size—going under one light. A mere sprinkling of soil is 
placed over them. As a result, the shoots come up very 
thickly. The roots employed are strong and fine ones, three 
years from the seed. As many as five crops of roots follow 


| the same frame. 


kin on the borders of Mongolia, 
von | Small, 


the way down, and following, with these dimensions, a tortuous course | 


for more than a mile.” ‘ Wherever a cliff of this deposit presents itself, 
the beginning of this action is visible. The surface drainage of a small 


| seeds, only one, or at most two, half-formed, and these 


each other throughout the autumn, winter, and spring, in 
he universal straw mat is used to cover 
the framesat night. A dozen persons were employed solely 
in gathering and ‘‘ bundling” the asparagus for market; so 
that the quantities gathered for use are considerable. All is 
done in the simplest and rudest manner, the securing of good 
— being the only thing considered.—R. W., in The 
‘arden. 


HYBRIDIZATION OF THE 


MONUKKA AND 
BLACK HAMBURGH GRAPES. 


Tue Black Monukka is a grape believed to be of Indian 
origin, which was received from the late Mr. Johnson, gar- 
dener at Hampton Court, and distributed by the Royal 
Horticultural Society. It is a grape of great peculiarity and 
of great excellence. It is of exceedingly robust growth, and 
a somewhat shy bearer. The bunches produced are, how- 
ever, very large, from twelve to twenty inches or more 
in length, and of a regular, tapering form. The berries are 
long-ovate, inclining to be conical like an acorn, 


| measuring seven-eighths of an inch in length and five-eighths 
of an inch in diameter. In color it approaches black, when 
| well ripened, but is more frequently of a dull reddish- 


| brown. 


It has a thin coating of bloom. The skin is thin, 
adhering to the pulp, which is firm, fleshy, and not melting, 
yet very tender and full of juice. It contains no perfect 


neighboring area of the plain,being concentrated toward one point on the | being soft, like the pulp, are eaten with it, as well as the 
edge of the cliff, cuts, in its fall, a channel from top to bottom, and this | skins. 
with each succeeding rain works its way backward toward 
erosion the sides of the gullies 


As thi progresses, 
for tributary Tavines.”’ 


the mountain. 


offer pew starting points | 


The flavor is rich and sweet, of the most agreeable 
character, not in an refreshing and pleas- 
ant to the palate. The k monukka is termed a seedless 


. 
| 
| . 
. 
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grape. It isso, however, only so far as the seeds remain im- 
mature. The seeds are formed, yet, from some cause, they 
are not perfected. This failing may, oe in some 
measure account for the smallness of the berry. The pecu- 
ibly be due to defective setting.—A. F. 


liarity may 
Journal of the Royal Horticultural Society. 


BARRON, in 


STRAWBERRY—THE PHENOMENON.—A singular straw- 
berry under this name has appeared in Belgium. On the 
one stem there are always two strawberries, so that the old 
expression of *‘ two bites to a berry” is not a choice but an 
actual necessity, irrespective of size; and yet it is not a 
smail berry or “ berries,” for it or “they” is, each half, two 
inches long by one wide. 


STRAWBERRY—Pror. Ep. PyNaERT.—This strawberry is 
said to be an ‘enormous fruit.” It is figured four inches 
across, which is about twelve inches in circumference; but 
as it is one of the Cockscomby kinds, cross measurement is 
deceptive. How much will a dozen weigh? This is the 
true strawberry test. 


GRAPE CULTURE UNDER GLASS. 


By Joun Dox, Foreman to Perer HENDERSON, Jersey 
City Heizhts, N. J. 


FurRTHER discussing the above mnie. I earnestly desire 
to assist those who have started to cultivate the grape vine 
under glass, in order that they may more successfully cope 
with the rigorous changes our climate is subject to, viz. : 
extreme cold, heat and drauth. The following remarks are 
intended more directly to apply to the treatment of a cold 
grapery, where the vines are planted in a prepared border 
outside. The roots require to be protected with a covering 
of leaves or rough stable manure to the depth of fifteen 
inches, otherwise roots near the surface —where it is all im- 
portant they should be—will get destroyed. When a top- 
dressing can be given, equal parts of sods chopped fine and 
well-rotted manure will be an additional advantage before 
covering up. Covering should be done early in December ; 
uncovering about middle of March. 

Pruning should be done when the leaves have dropped. 
If any insects are concealed between the loose outer bark 
and inner, the former requires to be stripped, being careful 
not to injure the eyes on the spurs. A thorough washing 
with the engine dislodges and destreys all insects out of 
every crevice. The method is more simple and effective 
than painting the rods with the usual compounds. In this 
way I cleaned a large grapery infested with mealy bugs, and 
kept it so for three seasons. Before severe weather sets in, 
the vine rods require to be protected, otherwise the frost will 
injure or kill them outright. A good way is to lay them to- 
gether along the front of the house in shape of a ridge, 
then cover with earth to the depth of four inches, leveling 
the earth back to its place when severe weather is past. 
For extreme heat, which would be the case in a span-roofed 
grapery, where both sides are exposed to the sun’s rays, and 
the glass indicating 90° in the shade, my practice is to shade 
with a thin coating of whitewash outside, made by dissolv- 
ing equal parts of lime and salt. It can be put on thin, not 
to darken the house much. Thé salt and lime crystallize on 
the glass, and are not easily washed off with rain. From the 
second week in June till the middle of August is the period 
it should be kept on. The past season it had to be renewed 
but once, and by the latter date it was nearly or all washed 
off. The method of giving air is important, especially in 
the early part of the season; ventilators should open all along 
the house at the highest point. Whenever the temperature 
inside indicates 85° to 90°, raise the ventilators slightly, in- 
creasing as the temperature rises. The temperature should 
be kept as even as possible, rising and falling with the tem- 
perature outside. It is not safe to use bottom ventilators, 
when they admit a current of cold air through the house. 
When the thermometer indicates 75° at night, a little air 
should be left on the top. To counteract extreme drought, it 
is greatly to the advantage of the grape vine to mulch the 
border during the Summer months. A covering of salt hay 
or stable manure is well suited for this purpose. We used 
it the past season with best results. The border was top- 
dressed last fall as recommended; now the border is a com- 
plete network of feeding roots within an inch of the surface, 
where they get the full benefit of air and moisture. A g 

lan is to plug up the leaders, and put stops in the gutters ; 
et the water run over on the border. The gutter breaks the 
force, and the mulching material will keep from washing, 
providing the fall is slight on the border. 

A liberal use of water on the floor inside is of great ad- 
vantage. A covering of sand to the depth of four inches is 
needed, as it absorbs ard evaporates freely. Although it is 
customary to keep the floor dry during the period of bloom- 
ing and coloring, yet this season we kept the floors thor- 
oughly watered from the time of starting the grapery till the 
crop was ripened, and better colored or larger berries are not 
often seen than we had from this practice, the vines clean and 
y, and with well-ripened wood.—The Gardener's 


CALIFORNIA OAKS. 


| the Coast Range in the vicinity of or among the redwoods, | main products. Then we pass Constable and on toward 
though it affords a worthless wood, is very valuable for the! Buffort, which is half way to the Fields. This place is a 
bark, which is geen | used for tanning leather. The | great trading port for ivory, robes, hides, and ostrich feathers. 
| drooping live-oak, generally diffused, but not very abundant, | Next we come to Victoria, which is in a valley surrounded 
is another very beautiful tree, having long, slender, depend- | by mountains. Next we come to Hope Town, which is on 
| ing branches. the Orange river, a beautiful town of white houses, and 
— — along the streets are many orange trees for shade trees. 
| FRUITS OF OREGON. .- Orange river is crossed by ferry. Next was Jacobsdall, a 
, : small town. These are the main towns, though we passed 
WesTeRN OreGon excels as a fruit country. No finer many others. There are also stopping places at farm 
fruit, of the kinds raised there, is produced in any quarter | }.5 We arrived at the Diamond Fidias Ghee we 
of the globe. Fruit trees will grow from six to eig t feet! found about forty thousand miners from all countries, 
the first year, bear fruit the second, third, and fourth years, | pi, js a regular mining town; the houses are galvanized 
according to variety. They thrive in the valleys, as well a8| 5.5) or canvas. Here the mines are called dry diggings; 
on the foot-hills, and up to a considerable height in the | the soil is dug ‘up aifted. aad sorted to fad the Glemends. 
mountains, but especially in sheltered, dry soil. At one of | But at the Vaal river the ground or gravel is washed before 
the last State fairs, yeailing prune. peach, and plum trees, \it is sorted. The river diggings are about twelve miles 
eight feet four inches high, and yearling cherry trees seven from Du Toits Pan. Some diamonds when found are clear 
feet high, were exhibited. , : |like rock crystal, and others upon the surface have the 
Apples, pears, plums, and cherries grow in such abundance | apnearance of ground glass, and are found from the top to 
that trees have to be invariably propped up to prevent them | ¢p4 depth of two bundred fect. Diamond digging is very 
from breaking under the weight of fruit. The crops have) exciting because every minute you expect a diamond to roll 
never failed in the Willamette Valley, though naturally the | out.— 3 ‘Educational Weekly 
| quantity raised varies in different years. The apple-worm 4 
| and the curculio are unknown, and so is the pear-blight. The 
| fruits named all attain an unusual size, and fine color and 
flavor. Finer plums and cherries and prunesare not grown i 


THE LIMITS OF NATURAL KNOWLEDGE. 


France. Of apples, the leading varieties are yellow Newtown | IN the of Dec. 22, 1877, 
»ippins, bright red pippins, Russets, Spitzenberg, Winesap, | yo ? the 
idwin, white Parmain, blue Parmain, Virginia greening, | Hie “Th li NK 
and Northern Spy. | Nigeli, on 1¢ Limits of Natural Know ige. 
acetal , | This address is the presentation of the views of one human 
mind, based of course upon the particular idiosyncrasy of 
A BOY’S TRIP TO THE DIAMOND FIELDS OF | the individual. All men are endowed with the same general 
| SOUTH AFRICA. attributes and and kind of the 
Mo : | same nature offers itself to their observation and reflection; 
‘Weltten by © pupil in the prone Park School, Chicago. | and all modern students have the advantage of the accumu- 
I tert Chicago April 26, 1872; sailed from New York on | jated experience and various views of preceding observers 
the steamship Abyssinia for England; made a very nice | as guides or aids; yet upon the very same statement of premi- 
voyage of eleven days. We passed Queenstown, Ireland, | ses we sometimes find coherent chains of reasoning which 
where we stopped about half an hour. We arrived at| jead to very different conclusions. 
Liverpool, took the cars for London, which we reached the} The lecturer says: 
same afternoon. I must tell you about the cars; they are) +« We can only know what our senses acquaint us with, 
not like ours. The car is divided into apartments which | and this is limited in time and space to an infinitesimal do- 
contain two seats; each of these apartments has two doors, | main.” 
one on each side. There are three classes of cars; they are} Ofcourse the general proposition that infinity, either of 
the first, second, and third class. The first class have very | matter or space, cannot be grasped by any intel t (if that 
nice cushions on the seats and backs. The second class| 3 what the lecturer meant) is incontrovertible. 
have leather cushions. The third class, in which workmen Is it true, however, that our senses ‘‘are indeed only or- 
and emigrants ride, have only a bench. Each door is locked | ganized for the requirements of our bodily existence, but not 
by a man whom they call the guard; at every station he) to satisfy our intellectual cravings?” Not unless all the 
comes around and looks in to see if any one wishes to get functions of our senses be vegasded 9s thus limited, which 
out. | experience tells us they are not. It may be trve that ‘‘ we 
We had had very nice weather so far. Every farm we cannot rely [merely] upon our sensual perceptions acquaint- 
passed was green with vegetables for the market. In Lon-| ing us with all the phenomena of Nature.” That is. if we 
don it rained all the time we were there; though we went| do not allow ratiocination of the mind as part of our sensual 
to the Castle and were going to the Museum, but it hap-| perceptions. The very next statement, however, goes fur- 
pened it was not open. We went on the underground rail-| ther, saying: ‘‘ By conclusions from facts which were rec- 
way; it was very dark except at places where it was open! ognized by the senses, we arrive at facts equally certain 
to let out the smoke. We bought our ticket here for Cape| which can no longer be perceived by the senses.” Here is 
Town, “South Africa.” We went to Southampton, where | an obvious reference to reasoning out, as it were, facts which 
we took the steamship Europe for Cape Town. When we were not recognized by the senses; but also an obvious limi- 
passed through the Bay of Biscay it was nearly as calm as 4) tation to the power of the senses; apparently separating the 


mill-pond, though very rough at most times. The steam- 


| senses, the sensual from the action of the intellect. The 


ship we took was an oid one, and during the voyage we had | remark, “We cannot rely upon our sensual perceptions ac- 


to stop twenty-four times on account of our engines. Once 
| we had to stop a whole night. 

It took us thirty-seven days to make the voyage. We 
stopped at Madeira two days to lay in a supply of coal. 


cathedral which is built on the mountain side. The path is 


very steep, so steep that we had to hold fast to the horse’s | 


mane, the guide hanging on the horse’s tail. We could not 
ride the horses down, but came down in a sled; the path is 
laid with cobble stones, which were worn smooth; the sled 
ran down by itself, with a guide to hold it back and steer it. 

Madeira te a beautiful island with all kinds of tropical 
plants and fruits, fine houses, and nice grounds, but it is 
full of beggars who live in cellars and otker unhealthy 
places. 
ered one of the saints was crushed with a wheel. They 
have sleds with tops on like a cab; if any of the ladies wish 
to go out, their scrvants carry them in hammocks, which are 


attached to a pole, each end of which is carried on the} 
We left Madeira and continued our | 
voyage; passed the Cape Verde Islands, and saw the Peak | 


shoulder of a servant. 


of Teneriffe in the distance; we also saw a whale spout 
water, and a shoal of porpoise ~-_ 7 of our ship. In 
the night the water seemed on fire. We lowered a pail and 
brought some of this fiery-looking liquid up; it looked like 
rolls of white jelly about two inches long, with two little 
holes, one in each end. 

We arrived at St. Helena and stayed there a day. We 
went to visit Napoleon’s grave and house; his house stands 
on a high bill, his grave is in the valley. We saw the trees 
which he planted with his own hands. At his house we 
saw the place where his bed stood when he died. 
As we descended we took 


death. It was built of stone. 


| the shortest way to the grave down the hill-side, which was 
| covered with geraniums of all the different kinds and colors. | we make of 


quainting us with all the phenomena of Nature,” partly im- 


| plies the same thing. 


The succeeding remark, that ‘‘ The hope of conquering 


| the entire domain of Nature by the reason can, however. 
We went on shore and then horse-back riding to see a) 7 


never be realized,” must of course be true in one sense, if 
infinity be an attribute of Nature. This, followed by the 
other remark, that *‘ The confined capacity of the intellect 
therefore allows us only a fragmentary knowledge of the uni- 
verse,” gives us the lecturer’s idea of the ‘‘ condition and ca- 
pacity of the intellect,” which is his first premise. 
Admitting that matter and space are infinite, and that 
the phenomena of Nature are infinite, we also know that the 
ratiocinations of the human mind are unlimited and illimit- 


; able, however few may be the facts brought to the immedi- 
There is not a wheeled conveyance on the island, | of g . 


ate perception of the ‘‘senses.” The boundary to merel 
sensual perceptions is ever in view, although their horizon 
continually enlarging, as we ascend to higher points of ob- 
servation; and there is nothing yet known to science which 
can assign a limit to its extension, much less a limit to the 
reasoning resulting or which may result therefrom. 

In regard to the second question, ‘‘The condition and ac- 
cessibility of Nature,” the idea presented by the lecturer 
is that ‘‘the endlessness,” ‘‘the uninvestigable eternity 


| bids the investigation categorically to stop.” 
| on, since there is not the least reason to fear that they will 
| ever be stopped for want of new material facts in the uni- 
| verse to study, or by any restriction as to the extent or kind of 
| ratiocinations such stu y may induce. 


Another quite different view is that investigators must 


The simile of Ica- 


rus” is faulty, because Icarus was placed in a limited vale, 


L | with fixed boundaries, while the proposition of the lecturer 
€ j . Wealso| is that we are in a boundless universe. Science does not 
|saw the house which was in erection at the time of his 


hope to reach the non-existent, but to forever gather flowers 
as it advances along its endless path. 

The third question of the lecture, ‘‘The demands which 
nowledge,” admits of more than one view. 


VE species of the oaks are recognized by botanists as After ten days of sailing we entered Cape Town Harbor. | The conceptions which we form of Nature” must of 


TWEL 
belonging to this State. The most of these are very beauti- 
ful and several of the species are large and picturesque trees ; 
but one or two are of any value for use as lumber, the wood 
being soft and brittle. The oak here does not grow tall, with 
a straight grain and tough fibers, as in most other countries; 
consequently it is not a serviceable timber, except for the 

arpose of ship knees and the like, though every variety 
Rone well. The live-oak, which crows often in clusters, has 
avery hard wood, rendering it fit for certain mechanical uses. 
One species of the white oak has also a fine grain and tough 
fiber, rendering it suitable for farming utensils. What are 
known as the poison oak and the huckleberry oak are mere 
shrubs, growing only a few feet high. The white or long- 
acorned oak, very common in California, has wide-spreading 
branches; its diameter being often greater than its height, 
which seldom exceeds sixty feet. The wood is crooked and 
brushy, but the acorn it grows is very large, being sometimes 
over two inches long. When roasted it tastes not unlike 
the chestnut, though slightly bitter and astringent. 

The burr oak has the longest trunk and is the most com- 
mon of all the oaks of California, though its habitation is 
confined to large valleys, never being found in the moun- 
tains. It is a graceful and noble tree, being the oak that 
gives the country such a park-like appearance. The pale 
oak, which much resembles in its external form the above 
species, is likewise a very picturesque tree, being the kind that 
a little way off looks so much like an old apple orchard. The 
chestnut oak, which grows only along the central portion of 


Cape Town is quite a city, situated at the edge and between 
the Table Mountain and the Table Bay. Table Bay is a 


course result from, or, more correctly, must follow sensual 


| perceptions; but our knowledge can and does go further 


beautiful horse-shoe-like harbor. Cape Town is a shipping | ‘‘ than to compare the phenomena we have observed, and 
port for wool, hides, ivory, and some wine, coffee, and rice, | judge them with reference to one another.” Hypothesis, 


also re quantities of ostrich feathers. Cape 
a very 


Town has/| and even theory, would be ever moving with cli win 
ne museum, one of the finest in the world for its| if this were aot so. They could not ooar away, an do, 


| siZe; also large botanical gardens, containing rare tropical | to the fairy regions of fancy, or even to the more sober at- 


fruits and flowers of a great variety. 
Cape Town are of nearly all nationalities; the majority are 


The inhabitants of | mosphere of invention. 


Gravity is invisible; and the discovery of the law of grav- 


English, Scotch, and Hollanders, with a few Americans. | ity, the power which governs all matter, was the result of 


The servants are Caffirs, Hottentots, and Brahmas. 


The | reasoning which went far beyond anew comparison of phe- 


houses are mostly built of stone and brick; there are some| nomena. Human reason is probably but a part of the uni- 


fine residences with beautiful grounds. 
After two days’ rest here, we started for the Diamond 


Fields, a distance of eight hundred and seventy-five miles by 
land, with only sixty by railway, to Wellington, which is a 


middling si town, situated at the foot of the Drachen- 
berg mountains, in a beautiful valley two miles wide. 
|tween this place and Cape Town we 
vineyards. Here we take the transport wagon for the 
Fields; we cross the Drachenberg mountains, which are 


| very high, from which we have a very fine view of the fruit | 


orchards in full bloom in the valley below, while we are 


surrounded by snow-storms. The next place we come to 


is Darlington; here we crossed the river and went on 
toward 


| made before the facts were known. 
Be-| from the known to the unknown. 
many fine| the inventive mind acquire and discover knowledge by rea- 


| versal mind; and it is certainly not confined, nor are its de- 


ductions always “mathematical.” The deductions of reason, 


| to be sound, must of necessity always have the support of 


facts in Nature; but the deductions have sometimes bccn 
We may and do reason 
The scientific mind and 


soning, as it were, beyond existing known facts. Otherwise, 
we should be compelled to regard all knowledge as the result 
of accident or blind chance; whereas the mind-labor of these 


| members of society, ¢. ¢., scientists and inventors, in the di- 
| rection of the discove 


of new facts, is indeed wonderful; 


and yet great as have been their discoveries during the last 


oster, a town of about two thousand inhabitants. | half century, they but serve to show ug that the horizon of 


The land is a high rolling plain noted for grazing and an| limitation is a myth, which will never be reached. 
| abundance of sheep and goats. Wool and fruits are the! Science has not yet advanced far enough ‘song its bound- 
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It is presumed that most pharmacists use a low stove, such | 
as here figured, or a stove, or have access to a kitchen 
range or furnace. e still proper, A, thirteen inches in| 
diameter, may be constructed of copper, and if a coppercan, | 
in which oils of lemon, bergamot, orange, etc., etc., are im- | 
rted, can be procured, a new bottom may be brazed into 
it by a coppersmith, and the whole tinned inside; the top is 


less domain to connect the Mrxp of Nature with the phe- 
nomena of matter, which has hitherto engrossed its entire 
attention, though it must be daily marching toward such a 
consummation. Not that men of science, as individuals, 
understand or reverence the Mind of God less than those who | 
are not devoted to science, but merely that the connection be- 
tween Matter and Mind in Nature has not yet become a scien- | 
tific fact. The science of physiology necessarily takes cogniz- | cut off, and two flat brass rings, B and C, one and a half 
ance of the intimate relations of Mind and Matter in con-|inch wide and half inch thick, are obtained and soldered 
nection with animal existences; but it has not yet assumed | or riveted to the top and body of the can, as shown in the 
to regard as possible MixD (above referred to) pervading all | cut; two half inch short copper tubes, D and E, are fastened | 
Nature. Grant that it is but a hypothesis that Mind per- | to the body of the still, communicating with the inside for | 
vades Nature and controls Matter; when, if ever, reason shall | use as a water level; a glass tube bent at right angles at top 
pfove it to be a fact the hypothesis will disappear like | and bottom is fastened by two short pieces of rubber tube to 
starlight before the rising sun; but the fact will remain. {the copper tubes for this purpose; when the water bath is 


minutes; the whole apparatus may, be set up, the distillation 
finished, and all finally cleaned and put away easily in thirty 
minutes. Seven streams issue from the delivery tubes of the 
condenser instead of one, and the danger arising from alco- 
holic vapor issuing uncondensed on account of urging the 
fire, and communication with flame, is almost prevented by 
the increased power of the condenser. 

The condenser should have the inside surface protected 
from rust by a thick coat of red lead and oil, if made of 
tinned iron. 

SEPARATION OF A MIXTURE OF LEAD, ZINC, 

AND SILVER. 

By F. Maxwe Lyte. 

und and calcined, is treated with dilute hydro- 


THE ore, 


Instead of the conclusion that ‘“‘we can know only the 
finite which comes within reach of our sensual perception,” 
may we not believe that we will know much more _— 
limit) which may come to us through our reason?— 


ADULTERATION OF GROUND MADDER, AND OF 
ITS PREPARATIONS. 


By M. C. BENNER. 


Tue ordinary method of sophisticating madder is to sub- 
stitute for part of the active coloring matter an inert powder, 
with which either the extract of adye-wood ora powerful 
astringent has been incorporated. The spent bark from the 
tanneries, dried and powdered, and mixed as may be requi- 
site with extract of chestnut, dry extract of pine bark, Lima- 
wood or logwood, or sometimes with various proportions of | 
all these extracts, is the adulterant generally selected. The 
reagents for detecting this fraud consist of slips of white | 
bibulous paper steeped in a solution of stannic chloride at | 
2° B., allowed to drain, and laid upon a plate of glass. , 
Another reagent consists of the same kind of paper steeped 
in solution of copperas at the same strength, drained, and 
laid upor the glass by the side of the tin-paper. A portion 
of these papers is dusted over, while still moist, with the 
powder under examination. Upon a second portion of the 
papers is sprinkled a perfectly genuine sample, and upon a 
third portion a mixture which the operator has e up 
with the different extracts in known proportions. After the 
lapse of fifteen to twenty minutes the under side of the glass 
is exposed to a gentle heat till the paper is very dry ; the | 
adherent powder is then shakert off, and then we examine 
the spots of various shades which the extracts of dye-woods 
and of astringents Pure madder, madder- 
flower, and garancin produce no spots, but if the smallest 
quantity of dye-woods or of astringents has been added, one or 
other of the papers will betray the fraud by spots more or 
less numerous. The green tannin of certain resinous woods, 
and especially of pine-bark, is not easily detected by this 
method. The following method may therefore be used :— 
5grms. of the madder, etc., in question are weighed out. 
mixed with 65 grms. of distilled water at 50°, and 35 grms. 
of commercial alcohol are then added. The infusion is 
stirred, and let stand for fifteen minutes, then filtered into a 

rcelain capsule. Strips of filter-paper are steeped in this 
iquid as uniformly as possible, dried in the air, and when 
perfectly dry submitted to the following reagents. A paper 
should always be prepared for comparison with a perfectly 
pure specimen. The reagents are :—(1.) Acetate of copper 
obtained by the double decomposition of— 


Sulphate of copper........... - 10 parts. 

(2.) Acid chloride of tin, prepared with— 

Stannous chloride........ parts. 

100“ 


(3.) Nitrate of silver, at 10 per cent. of the salt. 

(4.) Copperas, at 10 per cent. 

(5.) Carbonate of soda, at 10 per cent. 
A piece of white calico is rolled up so as to form a kind of 
brush, dipped in each of the test-liquids, and withit one or two 
transverse strokes are made upon the paper saturated with the 
alcholic extract. The paper is then allowed to dry for three- 
quarters of an hour without exposure to the sun. The 
colored reactions upon the papers are then compared with 
those of the standard sample. The better to detect ine | 

| 


bark, the infusion of the suspected madder may be previous- 
ly allowed to ferment. 100 grms. of the sample are infused | 
in 375 grms. of water at 40° C. ; ym of beer-yeast are then | 
added, and the mixture is allowed to stand over night at 40°. | 
In the morning 500 grms. of water at 50° and 200 grms. of | 
alcohol are added, allowed to stand for half an hour, filtered, | 
and in the filtrate slips of paper are steeped, and examined 
as above. Orslips of filter-paper may be suspended so as 
to dip into the alcoholic liquid, and left hanging over night. 
The liquid ascends by capillary attraction, and the coloring | 
matters becoming oxidized give the paper a different shade, | 


according to the nature of the foreign bodies which have | cleaned, 


been added to the madder. 


ON A DISTILLATORY APPARATUS. 
By Josera P. Remeron. 


Havrne occasion to use frequently the ordinary forms of 
pharmaceutical stills, for recovering alcohol, in making fluid | 


extracts, and for other purposes, and noticing some defective | the Liebig is retained—that of the facility with which it may | 


points in their practical operation, the writer finally con- 
trived the apparatus which is figured in the cut, and a con- | 
tinuous use of over three years having proved its efficiency, 
it is herewith submitted. | 
The greatest objections tothe pharmaceutical stills usually | 
sold by the makers are the use of the water joint, and the | 
short distance remaining between the delivery-pipe and the | 
source of heat when the still is in position. The water-joint 
is always objectionable; when the still is in use, constant | 
care and attention is required to keep it full of water on ac- | 
count of evaporation, and a sudden tilt or shake requires a | 
readjustment. In some of the stills, where the spirit is con- 
densed upon the dome, the water in the joint gradually 


used (hereafter described) the upper end of the glass tube is 
drawn out of the rubber tube, in order to afford egress for 
the steam through the upper tube D. A three-quarter inch 
copper tube is let into the top to supply the liquid to be dis- 
tilled, of course furnished with a cork, when the still is used. 
A water bath of tinned copper or tinned iron of the sha 
shown in F, with a fiat rim, which accurately fits the flat 
ring, should be provided. 

A four inch opening is made in the copper top G, to which 
is fitted the elbow i; this elbow is best made of tinned 
copper, but this may be replaced by a tinned iron, ‘‘ lobster 
back,” gutter-pipe elbow, if first cost must be curtailed. 
There is an advantage in widening this tube: first, in afford- 
ing more space for the accommodation of vapor rapidly form- 
ing, and, secondly, for the greater facility with which it 
may be cleansed, there being no difficulty in getting the hand 
inside to scour it out. 


DISTILLATORY APPARATUS. 


The condenser, J, however, is the most important part of 
the apparatus, and consists of seven tubes one inch in diam- 
eter, thirty-two inches long, surrounded by a cylinder five 
inches in diameter and twenty-four inches long; the seven 
tubes are arranged as seen in sectional view I. A cap, K, 
two inches deep, soldered to the condenser, fits tightly over 
the elbow H, so that a tight joint is made here—this may be 
rendered perfectly tight by tying around it a strip of moist- 
ened bladder. 

A short tube, L, at the bottom of condenser is connected 
with a rubber tube from hydrant for supplying cold water, 
~ 4 a similar tube at M conveys the heated water into the 
si 

The ends of the condenser tubes are drawn together and 
tapered so that a bottle with an inch and a half mouth may 
be used for collecting the distillate. 


chloric aci 
steam is blown to raise the temperature. 
and silver are thus converted into chlorides, the argentic and 
a part of the plumbic chloride remaining mixed with the 
gangue. The liquid is then run off, and allowed to cool, 
when nearly the whole of the plumbic chloride is deposited. 
The clear mother-liquid containing zinc chloride and excess of 
hydrochloric acid is siphoned back into the first tank, where 
it takes upa fresh quantity of chlorides of lead and silver, the 
gangue being thus exhausted after three successive decanta- 
tions. To the entire solution now existing in the second 
tank scrap-zinc is added, when all the lead and silver is de- 
posited asa metallic sponge. (It must be remembered that 
silver chloride is soluble in concentrated solutions of lead 
chloride.) From the residual liquor the zinc is precipitated 
as oxide by the addition of milk of lime. 


MARS AND HER MOONS. 


Mars is, of all planets, the best known to astronomers. 
Its physical features have been mapped in some detail, and 
names have been given to its principal continents and seas by 
Beer and Midler, Kaiser, Proctor, and Flammarion. At 
times it approaches so near to the earth that during this last 
autumn we have been separated from it by only about 
35,000,000 miles. Yet it has been near at other times, and 
no trace of any moon has been detected. In 1862, and be- 
fore that in 1845, and again in 1830, Mars was very favora- 
bly situated, and was closely scrutinized by some of our 
ablest observers. The discovery of the satellites, however, 
was reserved for the astronomers of the United States, with 
| their fine instruments of modern manufacture. 
| It was on the night of the 11th of August that Professor 

Asaph Hall, of the Observatory at Washington, first caught 
sight of what seemed to be a very small star in the neighbor- 
hood of Mars. In consequence, however. of cloudy weather, 
| it was not again seen until the night of the 16th of August. 
It was then found to be following the apparent motion of 
| the planet, and its true nature was soon detected. Clearly it 
could not be a fixed star, for no fixed star would keep com- 
pany with the ruddy wanderer. But the very next night a 
second similar body was detected; and hence it appeared 
that instead of Mars having no moon, as had always been be- 
lieved, he had in reality a couple of attendant orbs. 
Still it was possible, after all, that the Washington astron- 
| omer might have been mistaken in bis observations; and if 
| this had been the case, he would not have been the first ob- 
| server of eminence who had been similarly deceived. In or- 
| der, however, that there might be no doubt about the matter, 
several astronomers at Washington, on the night of the 18th 
of August, looked for the same bodies, and confirmed Pro- 
| fessor Hall’s discovery; while it was also corroborated b 
Messrs. Alvan Clarke at Cambridgeport, Massachusetts, with 
Mr. McCormick's fine 26-inch telescope; and by Professor 
| Pickering at Cambridge, Massachusetts, with the 15-inch re- 
| fractor of Harvard College. The discovery having thus been 
| placed beyond doubt, it was telegraphed from the Smith- 
|sonian Institutien to Europe. 
| Atthe Paris Observatory MM. Paul and Henry. Prosper 
| soon succeeded in detecting one of these bodies—the outer 
| satellite—by means of the 10-inch reflector. It has also been 
| observed at Greenwich with the 18-inch equatorial; and it 


in troughs of resinous wood, into which 
The zinc, lead, 


An iron stand, N, adjusted by raising or lowering the U- | has been picked up by Lord Rosse’s assistants with the 6-feet 
shaped support, and fastening at any required angle, by reflector at Parsontown. Attention having been once called 
means of the screw in the center, isa convenient way of sup- | to the subject, the satellite was soon seen by other astrone- 
porting and keeping in place the whole apparatus—but this mers who possessed good instruments; but it does not appear 


may be replaced by a wooden box, cut so as to receive the 


condenser, and blocked up from below to the proper height | 


as required. 

The joint between the still and dome is best made by in- 
serting a wetted hempen cord—as used in Dr. Squibb’s 
laboratory, Brooklyn (the thick twine which is used by the 
paper manufacturers to bundle reams of wrapping paper 
answers very well)—between the two brass rims, B, C, and 
clamping together, placing the clamps at equal distances, and 
arranging alternately, so as to secure a uniform pressure. 

The advantages which seem to be pos by this dis- 
apparatus are as follows: All parts may be readily 
and, as it is intended for the use of the pharmacist, 
in the limited space usually afforded for manipulations, care 
has been taken to make it as compact as is consistent with 
safety and efficiency. The condenser has the advantage of 
the worm in affording extent of surface to the refrigerating 
action of the cold water, and is seven times more efficient 
than the ordinary Liebig’s condenser, from the fact that 
seven tubes are employed instead of one. The advantage of 


be cleaned, by simply passing a rattan, armed with a sponge 
or muslin rag, which is tied around the end, through each 
straight tube in turn, and rinsing with warm water or suit- 
able liquid. The disadvantage of the worm for pharmaceu- 
tical use, ¢. ¢., the great difficulty in cleaning, especially 
when the still is needed for a variety of purposes, is thus 
avoided. 

The principle of increasing the extent of surface to obtain 
— efficiency without adding materially to the size, which 

as been used so long in the construction of locomotive 
boilers, was taken advantage of here, with the view of get- 
ting similar advantages by the reverse effect. The diameter 
of the tube being 1 inch, and length exposed to the re- 


that the inner moon has yet been found except by the Amer- 
ican astronomers. 

It is only with a very powerful telescope that any one can 

hope to see either of these additional members of the solar 
system. Even in the best instruments they os ged only as 
faint points of light. It is therefore scarcely possible to 
say anything definitely about their size; but it is evident, by 
comparison, that they must be much smaller than any of the 
little asteroids, or minor planets, which have hitherto been 
| discovered. Professor Newcomb says that although the di- 
| ameter of the Martian moons cannot be measured, yet ‘‘ one 
may safely agree to ride round one between two successive 
meals, or to walk round one in easy stages during a very 
| brief vacation.” When Mars was favorably situated for ob- 
| servation in 1830, Midler so closely scrutinized it that he 
| concluded that no satellite more than twenty miles in diam- 
| eter could exist without his having detected it. The satel- 
lites just discovered are much smaller than this, and proba- 
bly the diameter of each is less than ten miles. Taking this 
| maximum diameter, the surface of one of these moons would 
not be much greater, as Mr. Proctor has pointed out, than 
the area of Middlesex. In fact, the moons of Mars are the 
most diminutive heavenly bodies which have Yet been dis- 
covered. 

While it is at present impossible to determine their magni- 
| tude, it is easy to say something about their distance, It is 
| believed that the outer satellite is situated at a distance of 
| about 12,000 miles from the surface of Mars, while the inner 

satellite is at a distance of only something like 3,500 miles. 
| The outer moon revolyes around Mars in about 30} hours; 
| but the inner one completes its revolution in less than 8 
/hours. Hence the Martians, if there be any, must see the 
inner moon rise and set twice in the course: of a single 
night; but, what is more curious, its motion will be from 


evaporating is replaced by the condensed alcohol, which is | frigerating action of water 24, the area would be slightly | west to east, and not, as such motions usually appear, from 


wasted by the evaporation, even if more serious consequences 
do not result, ¢. ¢., the sudden bursting into flame by contact 
with the fire used asa source of heat. 
tion may be counterbalanced, if care is used; but it some- | 


times happens that the water-supply, used for condensation, | the cylinder, nearly 377 inches, and this lacks about 30 per | 


suddenly fails, and if alcoholic vapor issues from the de- | 
livery-tube, instead of condensed spirit, explosion will likely 
ensue if it comes in contact with flame. 

As expense has usually to be considered in the construc- 
tion of apparatus for pharmaceutical use, especially if in- 
tended for occasional employment, the effort was made to 
keep the cost down to the lowest point consistent with utility 
and convenience of application. 


over 75 inches; this, multiplied by seven, gives the whole 
extent of surface, 525 inches. Now, the diameter of the out- 
plied by 3°1416, and this by 24, would give the surface of 
cent. of the extent of surface of the seven inside tubes; so 
that there is 30 per cent. more surface exposed by the con- 
densing tubes than is possessed by the containing cylinder. 
To the pharmacist, occupied by many various duties, it is 
an object to be able to save time and trouble, and, with a 
little practice, it is not difficult with a good fire and the ordi- 
nary water supply, in moderate weather (water at 50°F.) to 
recover a gallon of alcohol from weak tincture in fifteen 


east to west. This arises from the great rapidity with which 
| the satellite travels, its motion in one direction being much 


The second objec- | side cylinder surrounding the tubes is 5 inches; this multi- | greater than the apparent motion of the heavens in the op. 


| posite direction. 

From the observations which have already been made on 
| the outer satellite, it has become necessary to lower our pre- 
| vious estimates of the mass of Mars. The elements which 
| have recently been determined show that the mass is about 
| one three-millionth of the Sun’s mass. 

A in the Iliad has suggested to Mr. Madan, of Eton 
College, that the names Deimus and Phobus (Fear and Flight) 
| might not be inappropriately bestowed upon these little ' 
tian moons.— Nineteenth Century. 
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1] Extoma No. 16.— By 8. Loyp. Prosiem No. 53. ‘By Lovp. 
ScIENTIFIC AMERICAN {HESS REcoRD. White—K on QRoq. QQ Ki oq, BE 
EES BQ . Kt Q Bsq, PQ7, K 7, K B4and Second Prize.—Paris Tourney. 
1a Kt 2. Black. 
N White to play and mate in three moves. 
White.—K on K B2, QK R8, Kt K B 3, Ps QR 7, VY, WU 
First Prize.— Clipper Tournament. Kt 8 and 7 and Q 2. WI, ‘wy 
WY, WU W 
Black. Black. K K R8, R K B3, BQ R sq, Kt K R 8, Ps K 
B 4 and 5. Vf; Ya 
ty White mates in three moves. | Uy 
YY WY Y Yyy 
Y Y Yj Entema No. 18.—By 8. Lovp. Wy Yj; 
Yy, WHO Vy, Y Uy} K 5, R K Kt sq, B K B 4, Ps Q W YY, 
YY t 4, 2, K 2an 5. Yj 
Y Y, Wf Black.—K Q 7, Rs Qs and K 6, Ps Q Kt 4,QB6,Q Wl, Wu), 
Yyy Y} Yy White mates in four moves. 
Entoma No. 19.—By 8S. Lovp. WY Ufyy 
Y, | Y Yj Y 
White.—K on Q R8, K R8, RK Kt2, Bs K sq and Ya 
K Bsq, Kt K R4, Ps QR5, Q Kt 6, K B4, K Kt 5 and K “ 
YY) R6. Yyy YY, UY 
j Black.—K K R6, QQ B3, KtsQR7, QKt8, PQ R 3, VY), GY 
Q Kt 2, Q 4 and K 5. Wi YY ‘yyy ‘Wy, ‘wy, 
GZ Yi Y 
Entema No. 20.—By 8. Loyp. Yj Y Yj ey 
White—K on K R5, Rs Q Kt5andK2,KtsQRsqand) 
Y, Ys Y\ \KR3, PsQ Kt2, QB2and K Kt 3. Whit 
|. Black.—K K R8, RQB sq, BQ sq, Kt Q Raq, Ps QR e. 
|6, Q Kt 2 and 3, K 6, K B2 and K R2. White to play and mate in five moves. 
Uy White mates in five moves. 
39. Kt Px Pch 39. Kx P 
wae, 40. R to Kt? 40. RtoKt6 
White to play and mate in three moves. > pee ch > sos 
43. Pto Kt4 . Rto Kt 7 ch 
W. 8 HALLOCK, OF HANNIBAL, MO. 
45. RtoK 7 45. R to Kt sq 
WHA wee the introduction of 
thy Mr. Hallock to our gal- 46. PtoK BS 46. R to K Baq 
+ plan of presenting to | 49. Kt2 PtoR6 
wie, | ourreaders such chess 50. Ptok4 50. Pto R? 
va magnates as have come KB 51. R R 
a as players, prob- 53. R R 53. K 5 
£ 55. Pto BZ 55. Rto K B sq 
Pigg player, and has been 56 RxRP 56 RxBP 
| bd successful in a number | Rto R4ch KK to K 6 th 
Whig | portunit y for | SECOND me in the Telegraphic Match between New York 
a yy ing his full strength. and Philadelphia, December, 1859. The players were the 
, unin 4 5 eee As a writer and corre-| 4 /same on both sides, except that Mr. Fiske on the part of 
; + + »  spondent he is original, | New York resigned in favor of N. Marache. 
9 versatile and agreeable, PHILADELPHIA New Yore. 
having gained a host of 
warm friends by his WHITE. BLACK. 
able management of the American Chess Journa. during the 1. PtoK4 1. PtoK4 
past eighteen monte. 2. K Kt to B8 2. Q Kt to B8 
* He is the first publisher of a chess magazine who, to our 3% PtoQ4 - 3 KPxP 
; knowledge, has not retired from the arena at variance with 4 KBtwoB4 4 KBtwoB4 
t the entire world, and desirous of a long rest and withdrawal 5. PtoQB3 5 KKttoB3 
PtokS 6. PtoQ4 
3 eo When the editorial corps of the old Chess Monthly was 7 KBto Kt6 7 KKttoK5 
ne rh: disbanded the members were scattered to the four quarters 8 BPxP 8 KBtoKt8 
of the giobe, and were not of score of 9. Q Kt to Q2 9. Castles. 
Stanley went on a spree after his brief experience, and has | 
not yet recovered. Harwitz has just been heard from, but | W. 8. HALLOCK, OF HANNIBAL, MO. 
Fuller, Frere, Holden, Chapman, Arnold, and « score of | . 12. 3° Kt 12. OBtoKts 
ci others whose names occur to us have been as completely lost 13. Kt to Kt5 13. Pto K Kt8 
to the world as if they had ‘turned their toes up to the | 14. QtoB3 14. PtoK B38 
roots of daisies. NEW YORK AND PHILADELPHIA, 1859. 15. Pto K R8 15. K BtoB 4 
But here we have an Oliver desirous of more, who has no f 7 7 16. KttoB3 16. QBtoK5 
sooner disposed of his Journal than he starts a chess depart-. First game in the Telegraphic Match between New York 17. BtoB4 17, BPxP 
H ment in the Hannibal Herald, of which he is the able city and Philadelphia, played November and December, 1859— 18 BxP 18 QtoK 2 
{ editor. New York being represented by Lichtenhein, Fiske, Thomp- 19. Castles (QR) 19. 8 toQB4 
Our acquaintance with Mr. Hallock has been of a most in- 80m, Mead and Perin; while Montgomery, Thomas, Ran- 20. K R to K sq 0. BPxYP 
timate nature, and we will ever recall our connection with dolph, Lewis and Elkin constituted the Philadelphia com- 21. BxP 21. PtoQB4 
the Chess Journal as one of our most agreeable editorial ex- mittee. 22 BtoK5 22 ORtoK 
periences. New York. PHILADELPHIA. Bto Kt3 23. QKts 
24. Kt toK 5 24. PtoQ5 
“ MIRON’S” TOURNAMENTS CONTINUED. | WHITE. BLACK. 25. Qto B4ch 5. QOBtQ4 
In the Fall of 1873 Mr. Hazeltine issued a second pro- 1. Pete 1. PtoK 3 26. QtoQR4 26. % RtoK3 
gramme based upon the same peculiarities that characterized 2. PtoQB4 2. PtoQ4 27. Kt to Kt 4 27. PtoK R4 
the original terms of the contest of 1860, in which the win- | 8. Q Kt toB3 3. K Kt to B38 28. Rx QR 28. be xKR 
ning side was to stand in check at the commencement of the 4. K Kt to B38 4. PtoQB4 29. Q toQB2 29. K toR2 
problem. 5. PtoK3 5. g Kt to B3 30. R to K sq 30. 2° toB4 
Mr. Horner, of Brooklyn, acted as umpire, but owing to 6. PtoQR3 6. PtoQ Kt3 31. EY Q2 31. RP x Kt 
the limited competition had but little trouble in awarding 7. BPxP 7. K KtxP 32. RPx P 82. :. 4 
both the first and second prizes to Alonzo Townsend, the | 8. K B to Kt 5 8. Q B to Q2 83. R to R sq ch 33. K to Kt eq 
best of whose positions we present to our solvers, who will | 9. Q Ktx K Kt 9. Px Kt 34. Px yr 34. a2 BP 
observe that the white king is purposely placed in check. 10. Castles. 10. PtoQR3 35. hes 6 85. Pto K Kt4 
The award was not made until October 9, 1875. 11. K Bx Kt 11. QBxB 36. B to g 6 36. RtoK B38 
IRNEY 13. Qto Kt4 13. to Qto 38. K toB2 
PARIS PROBLEM TOURI OF '67. 14. 3 toB3 14. 4 BtoK 8 39. Rio K sq, and New York resigned. 
Ar the of we continue our 15. QtoK 4 15. to 
record of this international contest by giving our set that 16. PtoK 16. to 
received the second prize, the merit of which, as our motto 17. Pto Q Kt3 17. be to K 5 SOLUTIONS TO PROBLEMS. 
would seem to infer(Schdnheit lieber als Schwierigkeit), con- | 18. Bto Kt2 18. PoK R4 No. 46.—By Frank Norton. 
sists in the novelty of ideas rather than in difficulty. | 19. KttoB8 19. K to Bsq wurrs. mace 
While referring to these positions, we will relate the his- 20. Kt to Kt5 20. se K 2 we: 
tory of the one which we give on the diagram, which will | 21. QRtoQsq 21. K RtoR8 1. Pto Kt7 1. QtoQ4 
show it to be a purely accidental position, and of doubtful | 22. 8 Pf Rs 22. Kt Px P 2. Qto K Rsqch 2 QxQ 
authorship. 23. KtxQB 23. Q x Kt 8. P knights mate. 
A few days previous to the close of the tournament we | 24. Qt Q3 24. Q Rto Kt sq 1. Q@xP ch 
were spending a chess evening at the house of Mr. DeRevirre, | 25. xQ 2. QPxQ | 2.KxQ 2 A x on ; 
the French champion, who takes the greatest interest in| 26. xB 26. K Rx | 3. P knights 
problems, and presented innumerable curious positions for 7 toK 5 27. KtoK ghts mate. é 
discussion. He finally produced the position mentioned (the | 28. R to Kt sq 28. PtoK B3 No. 47.—By Stwon FLerscuman. “ 
only difference being that the white rook was omitted), with 29. Bx K Reh 20. Kx B WHITE. BLACK. a 
the Mironish stipulation, white to mate without moving. 30. K to B2 80. K to B3 
for the Which wes fade Kuk $ 31. | K to os 1. K moves 
covered to consist in turning the board around so as to bring | 82. K to Q 2 82. Rto Q sq ch Q mates. 
the king in mate from the pawn, a good idea was suggested | 33. K to K 2 38. Rto M 6 | Lerrer “B.”"—By Harry BoarpMAN. 
by the position, and without any analysis or changing of 34. P to ge 4 384. PtoK RS 
ieces Padded the white rook, saying at the time that if | 8). Pto K Kt 4 85. R P x P en pas. barat BLACK. 
ft should prove correct it would be the neatest problem I had 36. RPxP 36. PtoK B4 | 1. KttoK B8ch 1. P x Kt or K moves 
ever constructed, and I have always so considered it. 87. Rto Kt2 87. KtoQ4 2. Q mates. 
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